GRAW-HILL  publishing  company,  INC. 


ONE  DOLLAR  PER  COPY 


3 

,  ."’Ijj  ■  . 

. 

*  ♦ 

t'if, 

I 

"WHERE  1 

TO 

BUY 


JU  ^ 


f 

■J 


IT”.  .  .  Section  -^ccomiaanieA  "Thii 


ALL  MEASURED  ELECTRICALLY 


with  WESTON  TACHOMETERS 


Frequently,  the  turning  point  in  achieving  successful 
results  with  pumping  and  conveyor  systems,  contimious 
dryers,  and  other  machinery  where  accurate  speed  control 
is  essential  comes  with  the  adoption  of  electrical  lacli- 
ometers.  Simply  and  <lirectly,  these  instruments  reveal 
the  facts  from  the  “turning  point”— deriving  from  rotation 
the  exact  j)ace  of  any  proportional  action  which  the 
rotating  part  actuates  or  controls. 

\\  hatever  the  significant  units— r.p.m.,  gals,  per  min., 
ft.  per  sec.,  drying  time,  etc.  —  electrical  indication  leads 
in  simplicity,  Ilexihility  and  accuracy.  The  magneto  is 
easily  installed  and  quickly  wired  to  the  indicator.  Indica* 
tion  is  exact  because  the  magneto-indicator  relation  is 
un\aryingly  proportional.  The  indicator  may  he  located 
wherever  it  is  most  conveniently  read,  near  to  or  remote 
from  the  magneto,  with  only  a  simple  electrical  connec¬ 
tion  between  them.  Ojieration  is  consistently  trouble-free, 
for  there  are  no  flexible  shafts  or  other  moving  parts 
necessarily  subject  to  wear.  If  desired,  two  or  more 
indicators  at  dififerent  locations  can  he  operated  from  the 
same  magneto. 

Complete  information  on  the  advantages  of  electrical 
tachometers  can  he  secured  by  writing  direct;  or  the 
Weston  engineer  in  your  territory  will  he  glad  to  assist 
in  adapting  eflicient  electrical  indication  to  your  problem 
or  product  .  .  .  Weston  Electrical  Instrument  (airporation, 
578  Freliimhuysen  Avenue.  Newark.  New  Jersey. 


With  Weston  ElectrUalToch' 
ometers  ttne  or  more  inrfiVfl* 
tors  ran  he  operated  hv  the 
single  magneto,  and  placed 
u  herever  desired. 


Coming 

Features 

Annual  Statistical  Issue 

Once  more  the  date  approaches 
for  publication  of  Electrical 
World’s  Annual  Statistical  and 
Review  Issue.  On  January  2  it 
will  appear,  its  pages  crammed 
with  facts,  figures  and  forecasts 
of  the  electrical  industry. 

For  many  years  electrical  men 
have  come  to  know  this  service 
as  the  most  reliable  guide  to  past 
and  future  progress.  This  year 
the  editors  have  outdone  them¬ 
selves.  After  months  of  effort 
they  are  ready  to  present  this 
compilation  of  the  latest,  most 
accurate  figures  available  on 
utility  energy,  revenue,  expenses, 
customers,  plant  capacity,  financ¬ 
ing  and  budgets,  together  with 
data  on  industrial  activity,  equip¬ 
ment  sales  and  general  business 
conditions. 

The  editors  believe  the  facts 
are  useful;  they  know  that  they 
are  important,  and  they  are  posi¬ 
tive  that  they  are  reliable. 


“Electrical  World”  Index 
for  1936 

The  annual  index  to  articles 
that  have  appeared  in  Electri¬ 
cal  World  during  1936  will  be 
delivered  with  the  News  Issue  of 
December  26.  Those  who  bind 
or  file  copies  of  Electrical 
World  will  find  the  index  a 
valuable  guide  in  locating  ar¬ 
ticles.  It  is  arranged  by  authors 
and  by  topics. 
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Even  during  the  long  economic  depression, 
large  research  expenditures  were  made  by 
Okonite-Callender  to  produce  new  cables  for  the 
already  perceptible  new  trends.  The  entire  field  was 
covered,  from  distribution  to  super-tension  voltages, 
and  many  new  features  and  improvements  were 
developed. 

But  from  the  first  cable  manufaaured,  this  same 
intensive  research  has  been  back  of  every  Okonite- 
Callender  cable.  The  practical  result  has  been  the 
satisfaaory  operating  performance  of  the  many  mil¬ 
lion  feet  of  Okonite-Callender  cables.  These  are  of 
every  type,  in  every  kind  of  service,  in  every  part 
of  the  country.  That  is  the  operating  record  — and 
that  counts  most ! 


Okonite-Callender  is  a  specialist  in  the  manufaaure 
of  impregnated  paper-cables.  The  plant,  at  Pater¬ 
son,  New  Jersey,  is  devoted  exclusively  to  the  pro¬ 
duction  of  these  cables.  This  spacious  plant,  with  its 
extensive  factory  buildings  and  completely  modern 
laboratories,  was  built  for  this  very  specialization. 

Okonite-Callender  cables  are  made  in  all  types  and 


for  every  voltage.  The  chief  produas  are: 

Solid,  non-shielded,  belted  paper-insulated  cable. 
Solid,  shielded  paper  insulated  cable. 

Oil-filled,  single-conductor  paper  insulated  cable. 
Oil-filled,  multi-conductor  paper  insulated  cable. 
Oilostatic  Transmission  Systems. 

Splicing  materials  ( all  kinds  jor  paper-insulated  cables). 

Okonite-Callender  is  licensed  to  manufacture  under 
patents  covering  Compack  Strand  Conduaor  and 
other  special  features  such  as :  Super-dense  Paper- 
Intercalated  Paper— Carbon  Dioxide  Gas  T reatment. 

Prices  and  complete  information  will  be  furnished 
on  all  produas.  We  offer  an  aaive,  praaical  engi¬ 
neering  service  for  assistance  in  the  seleaion  of  the 
proper  cable  designs  for  different  conditions  of 
installation 


THE  OKONITE  COMPANY 


Founded  1878 


HAZARD  INSULATED  WIRE  WORKS  DIVISION 

THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC 
EXECUTIVE  OFFICES  PASSAIC,  N.  J. 
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A  Year  of  Attainment 


Ere  long  now,  the  clocks  of  the  nation  will 
be  striking  their  symbolic  twelve,  consigning 
1936  to  history.  The  year  deserves  a  tribute 
from  all  of  us,  for  a  considered  survey  only  em¬ 
phasizes  the  fact  that  1936  was  a  good  year, 
and  for  the  electrical  industry  it  was  indeed  a 
banner  year. 

The  Rgures  are  still  flowing  in,  to  be  pub¬ 
lished  in  Electrical  World  two  weeks  hence. 
Without  anticipating  the  figures  that  will  appear 
in  our  January  2  Annual  Statistical  Number,  it 
can  be  said  now  that  the  utilities  have  finally 
won  a  six-year  struggle,  for  their  1936  revenues 
will  eclipse  the  previous  high-water  mark  at- 
teiined  in  1930.  It  is  also  known  that  the 
energy  output  will  in  1936  for  the  first  time 
exceed  the  hundred-billion  kilowatt-hour  mark. 
Generating  capacity  and  other  facilities  were 
substantially  increased,  and,  best  of  all,  it  looks 
as  though  the  average  domestic  rate  may  reach 
an  all-time  low.  In  truth,  as  Charles  W.  Kel¬ 
logg  has  said,  while  the  critics  howled,  “the 
industry  has  been  saying  it  with  service  and 
rates,” 

Eloquent  evidence  of  great  improvement 
in  basic  position  is  the  1936  refunding  record. 
Discounting  the  prevailing  low  money  levels, 
capital  nevertheless  recognizes  reduced  risks  in 
the  funded  debt  of  utility  companies. 

Engineering  and  salesmanship  too  have 
contributed  bountifully  to  the  year’s  achieve¬ 
ments.  The  great  electrical  manufacturing 
plants,  where  hundreds  of  thousands  of  dollars 
have  been  plowed  back  into  research,  have 
brought  the  results  to  the  marketplace.  At 
Boulder  Dam  alone  Uncle  Sam  and  his  S165,- 
000,000  have  stimulated  a  vast  increase  in  fun¬ 
damental  knowledge  of  electrical  generation, 
transformation  and  transmission  that  will  be  of 
value  in  electrical  development  throughout  the 
next  decade. 


As  for  distribution,  strides  in  the  engineer¬ 
ing  of  rural  lines,  with  new  concepts  of  lowered 
costs  and  of  greater  service  reliability,  have 
made  it  possible  for  rural  electrification  to  be¬ 
come  a  major  phenomenon  of  1936.  The  mile¬ 
age  of  new  lines  built  this  year  by  the  industry 
is  nearly  double  last  year’s  total.  Here  the 
load  builder  has  performed  his  feats,  so  neces¬ 
sary  to  the  continued  economic  existence  of  the 
industry.  The  story  of  the  load  builders,  how¬ 
ever,  is  best  told  in  the  month-by-month  new 
records  in  generation,  with  the  increases  getting 
larger  instead  of  smaller  as  the  year  was  closing. 
That  is  what  they  have  done  to  sell  the  industry 
out  of  trouble. 

The  legal  mills  grind  slowly,  but  they 
grind  exceeding  fine.  They  grind  on  litiga¬ 
tion  arising  from  the  Holding  Company  Act, 
P.W.A.’s  competitive  plants  and  from  the  Ten¬ 
nessee  Valley  Authority.  Meanwhile,  repre¬ 
sentatives  of  the  industry  and  of  the  government 
sit  around  the  table  and  endeavor  to  adjust 
their  differences  in  the  American  way. 

Indeed,  no  stranger  result  ever  came  from 
a  World  Power  Conference  than  the  spectacle  of 
foreign  visitors  rising  to  the  defense  of  the 
American  tradition  of  co-operation  as  the  best 
way  to  solve  the  power  economy  of  a  nation. 

Difficulties  loom  ahead  by  reason  of  the 
plethora  of  untried  accounting  systems  about  to 
be  foisted  upon  a  single  industry  by  regulating 
agencies  competing  among  themselves.  Origi¬ 
nal  cost,  bane  of  the  most  prominent  systems, 
has,  however,  been  one  element  of  value  ever 
since  Smythe  versus  Ames  was  decided. 

Certainly  there  are  problems  to  be  faced. 
But  the  industry,  which  this  year  celebrated  the 
fiftieth  anniversary  of  alternating  current  and 
its  application,  has,  by  its  achievements  in  1936, 
demonstrated  beyond  any  question  its  ability  to 
solve  satisfactorily  the  problems  of  1937. 


In  the  upper  ranges  of  efficiency  percentage  gains  demand  topnotch  engineering 
skill.  The  fourth,  the  largest  and  the  latest  unit  to  be  installed  at  the  Con¬ 
necticut  Light  &  Power  Company’s  Stevenson  plant  registers  a  generator 
increase  from  96.7  to  97.7  per  cent  and  a  waterwheel  efficiency  rise  from  89 
to  91.5  per  cent.  Three  6,60{>-kw.  units  were  installed  in  this  plant  in  1918; 
this  year  a  final  8,00()-kw.  unit  went  on  the  line.  It  is  shown  in  the  background 
of  this  view  of  the  generator  room.  Forms  for  the  scroll  case  (insert)  were 
built  at  W  aterhur>'  by  company  forces  during  the  winter  lull  in  construction. 


The  Problem  of  the 

Unprofitable  Customer 

Factual  Analysis  Goes  Behind  the  Averages,  Pictures  the 
Conditions  as  They  Affect  the  Company’s  Welfare,  Paves 
the  Way  for  Effective  Selling  to  the  Low-Income  Group 


IT  MAY  seem  strange  that  we 
should  be  interested  in  the  un¬ 
profitable  customer,  when  today 
most  utility  companies  are  concen¬ 
trating  on  how  to  secure  sufficient 
increases  in  revenue  to  offset  rate  re¬ 
ductions.  increases  in  the  cost  of  coal, 
materials  and  taxes.  It  is  true  that 
the  unprofitable  customer  offers  the 
poorest  possibility  for  increases  in 
revenue,  but  it  is  also  true  that  the 
unprofitable  customer  exerts  a  tremen¬ 
dous  influence  on  some  of  the  broad 
issues  which  face  our  industry. 

Until  very  recently  no  one  paid 
much  attention  to  this  phase  of  the 
domestic  load.  Most  of  us  have  been 
thinking  in  terms  of  average  kilowatt- 
hours  per  customer  per  year,  which, 
of  course,  gives  no  indication  of  the 
underlying  factors  which  make  up  the 
average  domestic  consumption.  The 
practice  of  thinking  in  terms  of  aver¬ 
age  kilowatt-hours  tends  to  distort  the 
true  nature  of  the  domestic  load  and 
is  likely  to  mislead  us  into  visualizing 
a  general  type  of  customer  with  aver¬ 
age  characteristics. 

In  order  to  know  more  about  the 
unprofitable  customer  in  Philadelphia, 
we  made  a  thorough  survey,  and  its 
results  are  most  interesting.  We 
learned  many  things  about  this  class 
of  customer,  including  his  income, 
expenditures,  habits  and  his  appli¬ 
ances.  In  addition,  we  learned  more 
about  his  attitude  toward  the  utility 
and  his  reaction  to  our  good-will 
promotion  work. 

Vi'e  found  that  the  unprofitable  cus¬ 
tomers  include  the  great  army  of  un¬ 
skilled  workers;  those  employed  in 
the  textile,  garment,  metal  work  and 
building  trades;  plus  many  small 
tradesmen,  hucksters,  shop  clerks,  un¬ 
employables,  incompetents  and  profes¬ 
sional  poor. 

Those  employed  have  incomes  aver- 


By  AUSTIN  MONTY 

Manaser  of  ^lerchandise  Sales 
riiiladelphiu  Electric  Company 


Here  Mr.  Monty  breaks  down 
company  averages  to  seeure 
facts  on  the  problem  pre¬ 
sented  by  the  unprofitable 
customer.  In  a  succeeding 
issue  the  author  gives  the  re¬ 
sults  of  an  effective  selling 
campaign  based  upon  these 
facts  about  the  market 


aging  about  $1,100  and  ranging  from 
$700  to  $1,800  per  year,  and  about  43 
per  cent  are  on  relief. 

We  found  that  the  average  family 
has  four  children  and,  roughly,  one- 
quarter  of  these  families  live  in  two- 
or  three-room  band-boxes,  and  the 
other  three-quarters  in  five-  or  six- 
room  brick  row  houses. 


At  least  5  per  cent  of  the  houses 
lack  adequate  sanitary  facilities  and 
bathrooms.  The  house  wiring  is  de¬ 
plorable  and  one-half  of  the  houses 
do  not  have  a  single  convenience  out¬ 
let.  Lighting  fixtures  are  the  poorest 
obtainable  and  one-half  of  the  sockets 
are  empty. 

We  find  in  these  homes  the  sub¬ 
standard  imported  lamps  of  the  color 
variety  and  cheap  substandard  appli¬ 
ances.  The  reason  for  this  is  that  the 
first  cost  is  the  primary  consideration. 

Service  bills  not  tied  to  income 

In  our  field  work  we  have  been  un¬ 
able  to  support  the  contention  that 
there  is  a  definite  ratio  between  in¬ 
come  and  the  amount  spent  for  elec¬ 
tricity.  While  it  is  true  that  consump¬ 
tion  increases  as  income  increases, 
still  there  is  no  definite  relation  be¬ 
tween  the  two,  and  the  oft-quoted 
figure  of  1  per  cent  may  be  true  from 
the  standpoint  of  national  income  com¬ 
pared  to  the  domestic  energy  bill  of 
the  nation,  but  it  has  no  significance 
when  it  is  related  to  various  income 
groups. 

From  an  income  standpoint  the  un¬ 
profitable  customers  comprise  the  un¬ 
employed,  those  on  relief  and  those 
in  the  lowest  income  groups. 

Dr.  Paul  Nystrom  of  Columbia  di¬ 
vides  people  into  eight  income  groups 
as  shown  in  Fig.  1.  Please  remember 
that  this  chart  was  prepared  under 
more  fortunate  circumstances  and  con¬ 
sequently  does  not  reflect  present-day 
conditions. 

In  Philadelphia  at  the  present  time 
there  is  considerable  unemployment 
and  22  per  cent  of  the  families  are 
on  relief.  It  is  apparent,  therefore, 
that  unprofitable  customers  fall  al¬ 
most  entirely  in  the  first  two  classifica¬ 
tions  ;  the  poverty  stricken  and  the 
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bare  subsistence  level.  Very  few,  if 
any,  appear  in  the  third  classification. 

On  the  right-hand  corner  of  the 
chart  is  pictured  the  expenditures  for 
all  groups  compared  to  people  whose 
income  is  under  $1,500.  This  is  based 
on  Professor  Moulton’s  “America’s 
Capacity  to  Consume.”  The  interest¬ 
ing  point  to  note  here  is,  those  in  the 
groups  under  $1,500  need  their  entire 
income  for  food,  shelter  and  clothing, 
and  in  addition  they  spend  22  per  cent 
more  than  their  income,  which  obvi¬ 
ously  is  received  through  charitable 
contributions. 

Philadelphia  Electric  has  an  aver¬ 
age  use  of  718  kw.-hr.  per  customer. 
If  we  take  this  figure  superficially, 
we  might  be  led  to  believe  that  the 
average  customer  in  Philadelphia  has 
a  family  of  four  or  five,  an  income  of 
about  $3,000,  lives  in  a  five-  or  six- 
room  house  and  uses  energy  for  light, 
radio,  vacuum  cleaner,  refrigerator, 
iron,  washer  and  possibly  several 
small  appliances. 

By  referring  to  Fig.  2,  it  is  evident 
that  this  customer  does  not  exist,  and 
that  the  kilowatt-hour  average  is  a 
composite  of  greatly  dissimilar  groups 
of  customers  using  from  less  than  120 
kw.-hr.  to  more  than  1.200  kw.-hr.  per 


year.  As  a  matter  of  fact,  the  chart 
indicates  that  51.7  per  cent  of  the 
Philadelphia  domestic  customers  are 
unprofitable  because  they  do  not  yield 
enough  revenue  to  pay  operating  ex¬ 
penses  and  meet  dividend  require¬ 
ments.  Those  in  the  lower  section  of 
the  graph  do  not  consume  enough 
energy  to  meet  their  share  of  operat¬ 
ing  exp>>nses. 

Hold  onto  the  top  block 

The  chart  indicates  very  clearly  that 
to  reduce  the  top  blocks  of  the  rate 
would  be  uneconomic,  because  that 
would  make  these  customers  more  un¬ 
profitable  and  increase  the  burden  of 
the  good  customers.  Furthermore,  to 
reduce  the  top  blocks  of  the  rate  would 
forestall  future  rate  reductions  for 
the  benefit  of  those  good  customers 
who  deserve  a  reduction. 

Generally  speaking,  the  attitude  of 
unprofitable  customers  may  be  de¬ 
scribed  as  plastic.  Their  main  diflS- 
culty  is  finding  the  money  to  pay  the 
electric  bill.  High  bill  complaints 
are  due  chiefly  to  ignorance  of  the 
seasonal  variations  for  lighting,  which 
is  their  principal  load.  Other  com¬ 
plaints  are  caused  by  foreign  lamps 


and  inferior  appliances.  When  'he 
reasons  for  bill  increases  are  ex¬ 
plained  clearly  they  are  satisfied.  In 
spite  of  this  condition,  however,  we 
can  safely  say  that  the  unprofitable 
customers  are  not  inherently  antago¬ 
nistic  toward  utilities  if  left  alone. 

Enough  facts  and  figures  have  been 
presented  to  indicate  the  important 
part  which  the  unprofitable  customer 
plays  in  our  business.  While  it  is 
true  that  a  substantial  improvement  is 
dependent  on  economic  conditions, 
over  which  we  have  no  control,  still 
certain  conclusions  seem  fairly  obvi¬ 
ous.  For  example,  it  is  apparent  that 
a  reduction  in  the  cost  of  service  to 
this  class  of  customer  would  not  help 
the  situation. 

It  must  be  remembered  that  these 
people  do  not  understand  us  or  our 
business.  Their  only  contact  with  the 
utility  is  limited  to  the  meter  reader, 
the  collector  or  the  cashier  when  they 
pay  their  bills.  The  usual  publicity 
designed  to  instruct  or  create  good 
will  is  way  beyond  their  grasp.  Ad¬ 
vertisements  comparing  the  increase 
in  the  cost  of  living  with  the  decrease 
in  the  cost  of  energy  have  no  effect, 
for  they  don’t  read  them,  and  would 
not  understand  them  if  they  did. 


Fig.  1 — Chart  showing  division  into 
eight  income  groups 
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Fig.  2 — Average  energy  consump¬ 
tion  hy  groups 
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BOL  TOM 


Appraisal  Record 

Made  by  Candid  Camera 


Photographic  Method  Gives  Accurate  Itemized  Record  Au¬ 
thoritatively  for  Field  Aspect  of  Valuation  Proceeding 


Revived  activity  in  appraisal  work 
has  given  opportunity  and  urge  for 
expedited  measures  that  also  carry 
economy  and  permanence.  This 
author  finds  expense  reduced  by 
using  one  of  the  new  cameras  and 
also  other  advantages  over  the 
conventional,  tedious  and  vulner¬ 
able  tally  methods. 


By  EDWARD  E.  SHELDON 

President  Utilities  Engineerinj;  Companj, 
Alliany,  N.  Y. 


Fi|t.  1 — Two  types  of 
panel  have  been  found 
satisfaetorv 


One  (a)  is  constructed  on 
1/4 -in.  plyhoard  a  x  -4  ft., 
painted  black,  with  a  lest 
hiiiged  to  the  hack  as  a 
support.  Str.i»s  of  brass 
1  X  1/64  in.  are  bolted  to 
the  face,  on  washers,  to 
provide  a  means  of  liolding 
galvanized  iron  plates  3  x 
4  5/S  in.,  painted  l)lack, 
and  with  4-in.  characters 
stenciled  in  white  thereon 
on  either  side.  This  type 
of  data  hoard  is  set  up  at 
the  base  of  the  pole  and 
acts  as  a  scale  of  feet  to 
pet  dimensions  of  the  pole. 


Successful  use  has  been  made 
of  a  modern  miniature  high¬ 
speed  precision  camera  in  mak¬ 
ing  the  field  record  in  electric  utility 
appraisal  work.  The  camera  uses  stand¬ 
ard  motion-picture  film  in  rolls  of  32 
or  more  exposures,  15/16  x  17/16  in., 
these  films  being  made  in  many  emul¬ 
sions  for  speed  and  for  fineness  of 
grain  which  is  of  material  value  in 
enlarging.  The  camera  is  fitted  with 
a  speed  lens  which  is  geared  to  a 
rangefinder  so  that  when  the  images 
in  the  rangefinder  coincide  the  camera 
is  automatically  in  focus  and  the  dis¬ 
tance  in  feet  can  be  read  accurately 
and  directly  from  the  instrument.  Lens 
speed  is  such  that  instantaneous  ex¬ 
posures  can  be  made  with  the  camera 
held  in  the  hand  in  any  daytime  light 
condition. 

The  procedure  is  to  set  up  tempo¬ 
rarily  near  a  pole  a  data  board  carry¬ 
ing  movable  letters  and  numerals 
which,  by  a  code,  designate  features 
not  obtained  by  direct  inspection  of 
the  picture,  and  then  photographing 
the  j)ole  and  the  board  from  a  fixed 
distance,  thus  permitting  scaling  the 
pictures  for  dimensions. 

A  data  board  (Fig.  lb)  is  set  be¬ 
tween  the  camera  and  the  pole,  just 
to  one  side  of  the  line  of  sight  to  the 
pole.  It  must  be  set  higher  than  the 
oth<  r  type  (a)  to  keep  it  in  the  field  of 
the  camera  and  is  mounted  on  tele- 
[Continued  on  page  84] 


The  great  depth  of  focus 
available  with  the  Leica 
50  Him.  lens  when  used 
with  very  fast  films  such 
as  S.  S.  Panchromatic  or 
Super  X  and  with  small 
aperture  have  made  possi¬ 
ble  an  entirely  different 
data  hoard  (b)  for  most 
uses.  This  consists  of  a 
board  contriicted  of  alum¬ 
inum  treated  with  alumi- 
lite  dull  black  finish.  The 


board  is  2  x  .3  ft.  and  the 
strips  holding  the  numerals 
and  letter  plates  are  at¬ 
tached  with  machine  screws 
and  nuts  resting  on  soft 
rubber  washers  on  the  back 
of  the  hoard  to  provide 
tension.  The  characters 
are  pressed  aluminum,  2 
in.  high  and  fastened  by 
screws  to  aluminum  plates 
2  X  2 •■>4  in.,  also  treate<l 
black  alumilite. 


Fig.  2 — Simple  key  used  for  data  on  the  panel 

First  Line — Municipality  ( Skaneateles). 

Second  Line — Street  (J).  Direction  (N,  North).  Date 
(March  5,  1936).  Photographer's  initials  (K  S). 

Third  Line — Ownership  (J,  Joint).  Pole  number  (23). 
Circumference  at  butt  (34  In.).  Pole  material  (P,  Pine). 
Treatment  (W,  Wholly).  Condition  (G,  Good). 

Fourth  Line — Number  of  arms  (4).  Number  of  pins  (24). 
Number  of  pin  insulators  (16).  Number  of  strain  insulators 
(1).  Number  of  guys  (None). 

Fifth  Line — Number  of  2-wire  racks  (None).  Number 
of  3-wire  racks  (1).  Number  of  house  racks  (None). 
Number  of  other  racks  (None).  Size  of  other  racks  (None). 
Number  and  use  of  sectlonallzing  switches  (None). 

Sixth  Line — Size  of  bulb  in  street  light.  10 — 1,000 
lumen.  Refractor  (None).  Light  Shield  (None).  Length 
of  bracket  (5  ft.).  Number  of  insulators  for  drop  cable 
(None).  Number  of  break  arms  (None).  Series  circuit 
cutouts  (None). 

Seventh  Line — Number  and  size  of  transformer  (None). 
Number  of  lightning  arresters  (1). 

Eighth  Line — Number  and  size  of  primary  wires  (36, 
three  No.  6  wires).  Number  and  size  of  secondary  wires 
(6-6,  two  No.  6  wires). 

Ninth  Line — Number  and  size  of  series  wire  (26,  two 
No.  6  wires).  Type  and  size  of  services  (None). 

Tenth  Line — Distance  from  camera  to  pole  (5—50  ft.). 
Distance  between  poles  over  which  wire  Is  measured 
(121  ft.).  Number  of  poles  from  which  distance  Is 
measured  if  other  than  that  Just  previously  photographed. 
Number  of  lag  pins  and  insulators  (2). 

Eleventh  Line — Number  of  photographs  taken  (1).  Page 
in  field  book  (None).  Film  number  (9).  Photograph  num¬ 
ber  (21). 
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Storm  Line-Loading 

Found  Unduly  High 

New  York  Survey  Reveals  Dubious  Propriety  of 
Retaining  Heavy  Loading  Design  for  Rural  Lines 

By  G.  H.  UNDERHILL 

Assistant  to  Chief  Engineer,  Central  Hudson  Gas  &  Electric  Corporation,  Poughkeepsie,  N.  Y. 


ONE  possibility  of  reducing 

initial  cost  and  later  main¬ 
tenance  expense  is  in  the  modi¬ 
fication  of  existing  climatic  loading 
conditions  as  specified  by  the  National 
Electrical  Safety  Code.  A  preliminary 
study  of  this  factor  as  it  applies  in 
New  York  State  indicates  that: 

1.  The  ratio  of  recorded  storms  which 
fall  between  the  medium  and  heavy  clas¬ 
sifications  to  those  which  exceed  heavy 
conditions  is  sufficiently  low  to  render  the 
state-wide  continuation  of  heavy  loading 
design  for  rural  lines  questionable. 

2.  This  conclusion  is  substantiated  by 
the  wide  difference  between  the  reduction 
in  fixed  charges  and  the  increase  in  main¬ 
tenance  expense  which  might  result  from 
the  use  of  medium  instead  of  heavy 
design  conditions. 

3.  The  practical  aspects  of  safety,  serv¬ 
ice  continuity  and  actual  line  failure  ex¬ 
perience  should  be  accorded  equal  weight 
with  technical  climatic  observations  in  any 
local  modification  which  may  be  made 
of  the  basic  des'gn  factors  for  rural  lines. 

Recorded  storm  conditions 

Discussion  of  climatic  loading  and 
its  effect  upon  the  design,  operation 
and  costs  of  distribution  lines  logically 
starts  with  an  investigation  of  record¬ 
ed  storm  conditions.  The  present 
study  has  been  confined  to  specific 

•  Condensation  of  paper  presented  at  recent 
Schenectady  meeting  of  electrical  operating 
groups.  Empire  State  gas  and  Electric 
Association. 


observations  made  during  104  glaze 
storms  which  have  occurred  from  1921 
to  1935  inclusive.  These  observa¬ 
tions  cover  a  large  portion  of  the  state 
and  were  secured  from  utility  com¬ 
panies,  from  the  U.  S.  Weather  Bureau 
and  from  several  communication  and 
railroad  companies.  Forty-five  of  the 
242  observations  represent  careful 
measurement  and  often  actual  weigh¬ 
ing  of  ice-covered  wire  samples  which 
had  been  exposed  on  test  racks,  and 
the  simultaneous  recording  of  temper¬ 
ature  and  wind  velocities.  Most  of 
the  197  other  observations  involve  the 
approximation  of  one  or  more  factors, 
made  necessary  because  of  inadequate 
measuring  equipment  at  the  specific  lo¬ 
cation.  In  many  cases  reported  de¬ 
posits  are  known  to  have  been  wet 
snow  or  glaze  and  snow  combined,  and 
even  collectively  the  records  cannot 
be  considered  exact  engineering  data. 

In  Fig.  1  the  242  observations  have 
been  plotted,  with  glaze  thickness  and 
wind  pressure  as  co-ordinates,  and  are 
compared  with  equivalent  curves  for 
both  heavy  and  medium  loading.  For 
both  loading  conditions  these  curves 
show  that  a  large  number  of  storms 
occurred  which  exceeded  the  design 
loading  for  conductors,  but  which  did 


Activity  in  rural  construction  naturally  has  focussed  attention 
on  costs,  because  the  margin  between  receipts  and  expenses  may 
change  from  slim  to  negative  readily.  If  construction  standards 
are  too  high,  little  can  be  done  to  keep  initial  and  subsequent 
costs  down.  This  study  was  made  to  find  out  if  rural  standards 
were  not  unduly  high  in  some  areas.  The  conclusion  is  that 
$1,000,000  could  probably  be  saved  through  modification. 


not  exceed  the  design  loading  for 
poles.  From  the  data  the  figures  are 
as  follows: 

Per  Cent  of  All  Sttirms 


Exceeding 

the 

Design 

Loading  for 

Con- 

ductors 

Con- 

but  Not 

doctors 

Poles 

Poles 

"Medium”  conditions  41.3 

10.3 

25.0 

"Heavy”  conditions  30.7 

12.5 

18.2 

Difference  .  10.0 

3.8 

6.8 

These  conditions  were  found  to  be 
but  slightly  affected  by  a  change  in 
conductor  diameter.  The  number  of 
storms  which  would  have  exceeded  the 
design  loading  for  conductors  in¬ 
creased  and  those  which  would  have 
exceeded  the  design  loading  for  poles 
decreased,  as  the  conductor  diameter 
w^as  increased. 

This  variation  between  conductor 
and  pole  loading  is  more  clearly 
shown  in  Fig.  2.  from  which  it  ap¬ 
pears  that  somewhere  in  the  state  a 
storm  which  will  exceed  a  specific 
loading  condition  may  be  expected  to 
occur  with  the  following  frequency: 

Conductor  Pole 
Loading:  I.oadlnf! 

Per  Year  Per  Year 
"Medium”  conditions...  .S.1.5  1-35 

"Heavy”  conditions  ..  .  2.15  0.80 

Difference .  1.00  0.55 

As  a  sidelight  on  data  accuracy  and 
illustrative  of  the  need  for  caution  in 
generalizing  from  the  present  data, 
curves  B  in  Fig.  2  are  interesting,  as 
they  show  a  much  less  serious  condi¬ 
tion  than  curves  A.  Based  upon  them, 
the  serious  storm  frequencies  as  just 
given  reduce  to  the  following  values: 


Conductor 

Pole 

Loading  L 

oading 

per  Y’ear  p* 

■r  Year 

"Medium”  conditions... 

.  0  5 

D  2 

“Heavy”  conditions. .  . . 

.  0  3 

Difference  . 

. 0.2 
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Fig.  1 — 

Fifteen-year  record, 
104  storms, 

242  observations 

Large  (iuts  =  7iiaximuiu 
recorded  conditions  in 
each  storm  ;  smaller  dots 
=  additional  observations 
at  other  locations  during 
the  same  storm.  The  su- 
oerimposed  curves  marked 
•‘wire”  represent  com¬ 
binations  of  transverse 
wind  velocities  and  glaze 
thicknesses  which  will 
produce  resultant  load¬ 
ings  on  No.  2  A.C.S.K. 
which  are  equivalent  re¬ 
spectively,  as  marked,  to 
resultant  loadings  pro¬ 
duced  by  8  lb.  transverse 
wind  and  %  in.  (heavy) 
and  %  in.  (medium) 
radial  glaze  thickness. 
Those  curves  marked 
“pole”  show  the  combina¬ 
tions  of  wind  velocities 
and  glaze  coatings  which 
will  produce  the  same 
lateral  force  per  foot  of 
No.  2  A.C.S. H.  as  would 
the  respective  heavy  and 
medium  loading  condi¬ 
tions  Just  given. 


O  S  lO  19  ZO  2  5  30  3  9  40  45  90  99  60 

LOADING 


RetULTASIT  ON  WIRE 
TRANSVERSE  ON  POLE 
LBS  PER  FT  -*2  ACSR  LINE 


MILES  PER  HOUR 

WIND 


l)iiiicult  as  the  reconciliation  of  such 
disi  repancies  may  be,  the  problem  is 
further  complicated  by  the  factor  of 
storm  areas.  Obviously  any  treatment 
of  the  state  as  a  whole  can  accom- 
plish  little  toward  a  classification  of  its 
component  areas.  To  the  latter  end 
Fig.  3  shows  all  localities  which,  ac¬ 
cording  to  the  fifteen-year  data  here 
used,  have  experienced  storms  where 
the  reported  load  conditions  have  ex¬ 
ceeded  heavy  loading  values.  In  this 
connection  the  opinion  has  often  been 
expressed  that  there  appears  to  be 
some  relation  between  altitude  and 
glaze  deposits — the  1,000-ft.  level  be¬ 
ing  frequently  mentioned  as  the  criti¬ 
cal  “glaze  line.”  The  available  data 
do  not  permit  the  formulation  of  def¬ 
inite  conclusions,  but  a  plot  of  storm 
locations  upon  a  state  contour  map 
reveals  no  such  relation.  It  is  consid¬ 
ered  probable  that  the  “glaze  line,”  be¬ 
ing  caused  by,  is  subject  to  those  vari¬ 
ations  in  vertical  temperature  gradi¬ 
ents  which  are  specific  to  the  storm 
and  without  relation  to  location  or 
altitude. 

For  the  obvious  reason  of  simplifi¬ 
cation.  the  economic  phase  of  this  re¬ 
view  of  loading  conditions  has  been 
confined  to  a  consideration  of  a  single 
phase  No.  2  A.C.S.R.  rural  line  (see 
Fig.  4). 

Using  the  design  data  of  Fig.  4  and 
current  prices  for  material  and  labor, 
the  initial  cost  of  a  typical  mile  of 
Grade  C  line  with  varying  average 
spans  and  varying  climatic  loadings 
was  calculated  and  has  been  plotted 
in  Fig.  5.  From  the  data  used  and  for 
the  conditions  specified  in.  of  glaze 
was  found  to  be  roughly  equivalent  to 
8  11).  of  wind,  in  so  far  as  total  line 
costs  are  concerned.  It  also  appears 
that  the  most  economical  average  span 
to  meet  heavy  loading  conditions  is  in 
the  neighborhood  of  42.5  ft.,  while  un¬ 
der  medium  loading  conditions  this 
becomes  5.50  ft.  Under  these  most 
favorable  design  conditions  a  change 
from  heavy  to  medium  loading  re¬ 
quirements  would  produce  a  saving  in 
initird  investment  of  about  $125  per 
mile,  or  roughly  10%.  Since  very 
few  specific  conditions  would  permit 
the  use  of  the  most  economic  span  un¬ 
der  both  loading  conditions  the  actual 
per  mile  savings  possible  under  prac¬ 
tical  conditions  would  probably  be 
nearer  $75  to  $100. 

Up  to  this  point  the  question  of 
climatic  loading  has  been  treated  large¬ 
ly  as  an  abstract  engineering  and 
cost  problem.  Climatic  loading  does. 


however,  have  a  material  bearing  upon 
the  broader  economic  and  social  as¬ 
pects  of  rural  electrification.  In  cases 
where  lines  feed  five,  four,  even  three 
customers  per  mile,  w  here  revenues  are 
slim  but  where  electric  service  is  a  big 
step  along  the  road  toward  the  more 
abundant  life,  why  should  not  active 
recognition  be  given  to  the  many  and 
frequently  mentioned  modifying  fac¬ 
tors?  What  economic  defense  can  the 
distribution  engineer  advance  for  the 
process  of  superimposing  one  factor 
of  safety  upon  another?  Why  require 
the  simultaneous  imposition  of  severe 


ice  and  wind  loads  when  the  weight  of 
recorded  experience  indicates  that 
when  one  is  high  the  other  is  rela¬ 
tively  low  and  that  the  probability  of 
their  simultaneous  occurrence,  except 
in  certain  localities,  is  extremely  rare? 
Why  not  allow  for  the  facts  that  pole 
specifications  are  minimum  values; 
that  varying  spans  and  the  inherent 
flexibility  of  a  wood  pole  line  tend  to 
distribute  extreme  local  stresses;  that 
records  of  wind  velocities  are  nor¬ 
mally  taken  at  exposed  locations  con¬ 
siderably  above  the  usual  elevation  of 
pole  lines;  that  winds  seldom  blow 
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The  low  coastal  area  along  the  shores  of  Lake  Ontario  and  the  upper  St.  Lawrence 
is,  without  question,  subject  to  the  heaviest  glaze  and  wind  storms  which  the  state 
experiences.  The  southern  plateau  and  the  upper  Hudson  and  eastern  Mohawk  val¬ 
leys,  Long  Island  and  New  York  City  appear  also  to  experience  heavy  storms,  but 
less  frequently.  For  the  remainder  of  the  state,  particularly  the  Adirondack  and 
Catskill  mountain  areas  and  the  central  Hudson  valley,  the  storms  appear  to  be  still 
less  frequent  and  less  severe.  In  the  case  of  the  mountainous  territory  this  con¬ 
clusion  may  be  In  error  solely  because  very  few  observations  from  such  areas  are 
available. 


Fig.  4 — Pole  height  and  class  comparisons 


Requirements  for  pole  height  and  class  based  upon  A.C.S.R.  No.  2  A.C.S.R. 
single-phase  line  with  18  ft.  minimum  ground  clearance  and  60  per  cent,  maximum 
conductor  tension  as  specified  by  the  present  N.B.S.C.  for  Grade  C  construction. 
With  the  exception  of  spans  between  250  and  300  ft.,  where  30-ft.  poles  suffice 
for  both  conditions,  heavy  loading  design  generally  requires  a  6-ft,  higher  pole  than 
medium  loading.  Class  7  poles,  however,  will  suffice  for  all  commonly  used  spans, 
both  at  crossings  (where  the  N.E.S.C.  factor  of  safety  for  new  Grade  C  construction 
is  1.33)  and  elsewhere  (where  the  corresponding  safety  factor  is  1.00)  under  heavy 
loading  conditions.  This  class  is  sufficiently  strong  to  permit  the  addition  of  three 
No.  4  T.B.W’.P.  copper  secondaries  on  spans  up  to  260  ft.  if  no  crossings  are  Involved. 
While  the  minimum  A.S.A.  top  dimension  for  class  7  poles  is  below  that  at  present 
permitted  by  either  N.K.S.C.  or  A.  T.  &  T.  spwiflcntioiis.  an  .\.S.A.  Class  7  pole 
is  adequate  to  carry  two  telephone  wires  In  addition  to  two  primary  power  wires  up 
to  the  practical  limit  of  telephone  wire  spans  under  heavy  loading  conditions. 


Fig.  5 — Initial  costs  are  based  upon  a  single-phase  No.  2  A.C.S.R.  line  and 
include  transformers,  secondaries  and  services  (no  meters)  for  four  cus¬ 
tomers  as  well  as  15  per  cent  general  overhead  on  all  costs.  Cost  deviations 
due  to  5-ft.  pole  increments  have  been  eliminated 


with  constant  velocity  at  all  points 
along  a  line  and  normal  thereto;  that 
local  topography,  trees  and  structures 
exert  a  marked  shielding  effect. 

Of  course  on  the  opposite  hand  are 
factors  requiring  equal  consideration. 
There  is  the  very  practical  necessity 
for  providing  adequate  strength  and 
space  for  future  wires,  either  as  poly- 
phased  primary,  as  secondary  or  as 
telephone  circuits.  This  question  be¬ 
comes  of  importance  as  soon  as  the 
design  requires  such  variations  in  pole 
classes  or  heights  as  would  necessitate 
the  maintenance  of  unusual  pole  stocks 
or  the  individual  field  spotting  of 
poles  by  classes.  Furthermore,  while 
theoretically  ample  for  tangent  trans¬ 
verse  loading,  difficulty  may  possibly 
be  experienced  with  the  lighter  poles 
(Class  7  or  less)  because  of  insuffi¬ 
cient  rigidity  when  subjected  to  guy¬ 
ing  stresses  or  eccentric  transformer 
loads. 

Safety  vs.  service  reliability 

Proceeding  from  these  features  of 
practical  line  design  to  the  various 
operating  and  maintenance  considera¬ 
tions  which  should  receive  equal  at¬ 
tention,  two  items  immediately  appear, 
neither  of  which  can  be  evaluated  in 
any  income  and  expense  statement  or 
set  down  on  an  economic  balance 
sheet.  The  first  of  these  is  the  ques¬ 
tion  of  safety.  A  live  wire  down 
anywhere  at  any  time  is  a  serious  mat¬ 
ter,  but  certain  trends  in  recent  years 
have  minimized  the  hazard  in  the 
rural  territories  here  being  considered. 
The  preferred  location  for  rural  lines 
appears  recently  to  have  shifted  from 
the  highways  to  the  fields,  where  the 
personal  injury  hazard  is  very  much 
reduced.  Concurrently  there  have  re¬ 
cently  appeared  marked  improvements 
in  the  various  forms  of  protective 
devices  and,  what  is  equally  important, 
in  their  application  to  relatively  high 
impedance  rural  circuits.  These  re¬ 
finements  in  circuit-interrupting  relia¬ 
bility  and  the  extension  of  protection 
into  the  lower  ranges  of  fault  cur¬ 
rent  have  acted  to  reduce  the  “time  of 
exposure”  factor  in  the  personal  haz¬ 
ard  situation  materially  below  what 
it  was  a  few  years  ago. 

The  second  item  deals  with  another 
intangible  asset — service  reliability- 
Considering  the  remarkable  advances 
which  have  been  made  in  the  past 
five  years  in  the  electrification  of  the 
farm  and  rural  residence,  there  is  lit¬ 
tle  doubt  that  an  interruption  in  serv- 
[Continued  on  page  86] 


38  (3898) 


ELECTRICAL  WORLD  -f  DECEMBER  19,  1936 


By  F.  S.  DOUGLASS 

Electrical  Enpineer, 

Utilities  Power  &  Light  Operating  Corp.,  Chicago 

Saving  in  System  Equipment, 
Operation  and  Losses  More 
Than  Offset  Capacitor 
Investment 

Capacitors 

Release 


System  Capacity 


System  power  factor  of  the  La¬ 
clede  Power  &  Light  Company 
of  St.  Louis  was  73  per  cent 
with  a  peak  load  of  approximately 
25,000  kw.  Power  is  transmitted  at 
13,800  volts  and  distributed  at  a  pri¬ 
mary  voltage  of  4,000  volts  star.  A 
general  study  of  this  condition  in¬ 
dicated  economies  in  improving  the 
power  factor.  That  there  is  an  eco¬ 
nomic  balance  point  to  which  this  cor¬ 
rection  can  be  carried  can  be  seen 
from  the  charts.  If  placed  at  the 
generators,  which  are  standard  80  per 
cent  power-factor  machines,  the  con¬ 
denser  capacity  would  allow  carrying 
full  kilowatts  on  the  machine  as  this 
capacity  would  bring  the  machine 
power  factor  to  approximately  81  per 
cent.  Carrying  this  beyond  80  per 
cent  will  not  release  machine  capacity 


Improvement  in  power  factor  re- 
*ult»>  from  installation  of  varying 
ani')unts  of  condenser  capacity 


unless  the  steam  turbines  are  of  lib¬ 
eral  design. 

A  rotating  machine  could  have  been 
installed  in  the  generating  station,  but 
the  same  release  in  line  and  trans¬ 
former  capacity  can  be  realized  if 
placed  at  the  load,  and  also  system 
losses  can  be  reduced  for  a  given  load 
on  the  system.  Although  the  cost  per 
kva.  is  higher  for  capacitors  of  the 
kva.  necessary  in  this  case,  neverthe¬ 
less  the  saving  in  system  equipment, 
losses  and  operation  more  than  offset 
this  difference.  It  was  realized  that 
the  most  benefit  would  be  gained  by 
correcting  at  the  load  itself.  The  ar¬ 
rangement  and  type  of  system  will  de¬ 
termine  how  far  this  can  be  carried. 
In  this  particular  case  it  proved  eco¬ 
nomical  and  desirable  to  place  the 
capacity  on  the  4,000-volt  side  of  the 
distribution  substations,  although  in 
other  systems  it  might  be  desirable  to 


Release  of  system  capacity  results  from 
installation  of  condenser  capacity 

Prepared  for  10,000  kw.  load  as 
a  unit.  For  system  p.f.  of  73  per 
cent,  2,000  kva.  will  release  1,300 
kva.  of  generator  capacity. 


Outdoor  capacitors  arranged  with 
individual  fuses 


place  them  in  smaller  units  nearer  the 
actual  load. 

A  total  of  4,800  kva  was  installed 
in  sizes  of  300  to  810  kva.  per  unit 
connected  between  the  substation  step- 
down  transformer  and  the  transformer 
switch.  In  general,  there  are  two 
transformers  per  substation  so  that 
two  units  are  installed  as  shown. 

The  capacitor  units  mounted  on 
racks  are  complete  with  individual 
Dei'on  fuses  connected  through  buses 
and  tied  in  through  an  unaulomatic 
oil  switch  for  disconnecting  purposes 
only.  The  capacitors  are  of  the  FP 
Inerteen  type,  giving  a  hermetically 
sealed  fireproof  unit.  With  the  above- 
mentioned  arrangement  the  failure  of 
an  individual  unit  will  be  cleared 
with  its  fuse,  while  the  remote  possi¬ 
bility  of  failure  of  a  bus  or  cable 
section  would  be  cleared  by  the  oil 
breakers  on  the  low-tension  and  high- 
tension  sides  of  the  transformer. 

The  units  are  connected  star  and  the 
[Continued  on  page  86] 
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Street  Lights  Better 

With  Photo  Control 

Experience  Gained  From  Experimental  Photo-Electric  Street 
Lighting  Controller  Installation  on  the  Hollywood  Carrier- 
Current  System  Indicates  Better  Lighting  Schedule  Possible 
Without  Materially  Increasing  the  Annual  Hours  of  Service 

By  O.  W.  HOLDEN 

Junior  Klpctrical  Engineer,  Bureau  of  Power  ami  Light,  City  of  Los  Angeles,  Calif. 


For  many  years  Los  Angeles 
street  lights  have  been  con¬ 
trolled  in  accordance  with  time 
schedules.  The  standard  schedule  was 
based  on  lighting  fifteen  minutes  after 
sunset  in  winter  and  thirty  minutes 
after  sunset  in  summer  and  extinguish¬ 
ing  thirty  minutes  before  sunrise  in 
winter  and  one  hour  before  sunrise 
in  summer.  It  has  long  been  real¬ 
ized  that  rigid  schedules  based  on 
daylight  tables  are  only  fairly  satis¬ 
factory.  They  are  adjusted  as  a  com¬ 
promise  between  clear  days  and  dark 
days  and  therefore  not  correct  for 
either  extreme.  Furthermore,  differ¬ 
ent  parts  of  the  city  require  different 
switching  times — boulevards  with  a 
great  deal  of  headlight  glare  and 
deep  canyons  between  tall  office  build¬ 
ings  should  have  earlier  lighting  than 
open  residential  districts. 

With  the  commercial  development 
of  the  photo-electric  cell  the  Bureau 
of  Power  and  Light  of  the  city  of  Los 
Angeles  undertook  some  experimen¬ 
tation  to  determine  what  might  be 
expected  if  this  type  of  control  were 
adopted  for  street  lighting.  Observa¬ 
tions  have  been  carried  on  for  a  period 
of  nearly  four  years.  During  this 
time  a  General  Electric  photo-electric 
controller  has  been  connected  with  a 
recording  voltmeter  to  record  the  time 
of  on  and  off  operations  of  the  con¬ 
troller.  During  part  of  the  time  a 
Weston  photronic  controller  with 
three-cell  light  collector  has  also  been 
on  the  same  test.  Notes  have  been 
kept  of  the  atmospheric  conditions  a* 
dusk  and  dawn.  Occasionally  through¬ 


out  the  period  light  intensity  observa¬ 
tions  were  taken  at  dusk,  some  with 
ordinary  foot-candle  meter  and  some 
with  a  W^eston  photronic  cell  to 
determine  the  rate  of  fading  and  in¬ 
tensities  of  daylight  under  different 
weather  conditions. 

The  definite  objects  of  the  test  were 
to  determine:  (1)  The  daily  varia¬ 
tions  of  controller  operation  under 
varying  seasonal  and  weather  condi¬ 
tions;  (2)  comparison  with  the  pres¬ 
ent  schedule  to  determine  whether  a 
saving  or  a  loss  of  operating  time 
would  accrue  over  several  years’ 
period;  (3)  minimum  foot-candle  in¬ 
tensities  at  which  street  lighting 
should  be  switched  on  and  off;  (4) 
character  of  performance  and  reli¬ 
ability  of  controllers;  (5)  life  of 
photo-electric  tubes  and  amplifying 
tubes  in  service. 

With  the  information  gained  over 
three  years’  observation,  an  oppor¬ 
tunity  for  a  working  installation  was 
presented  when  carrier  current  con¬ 


trol  was  adopted  for  the  ornamental 
street  lights  in  the  Hollywood  area 
(see  Electrical  World,  December  7, 
1935,  page  22,  for  description).  With 
centralized  control  at  the  station  the 
conditions  were  ideal  for  the  installa¬ 
tion  of  one  controller  to  cover  a  large 
area  where  the  general  effect  could 
be  observed. 

The  installation  consists  of  a  (Gen¬ 
eral  Electric  “Novalux”  photo-electric 
controller  located  on  the  station  roof, 
a  General  Electric  automatic  timer 
(synchronous  motor  driven),  two 
buzzers,  two  indicating  lamps  and 
necessary  switches.  Connections  are 
shown  in  the  accompanying  diagram. 
The  photo-electric  controller  is  adjust¬ 
ed  to  trip  at  the  lowest  light  intensity 
at  which  its  operation  is  stable.  The 
timer,  which  can  be  adjusted  for  any 
delay  from  0  to  fifteen  minutes,  is 
set  for  six  minutes. 

Operation  of  the  controller  is  as 
follows: 

Some  time  clurinp  the  day  the  operator 


Photo  -  e/ecfnc 

CO  nf roller 


j^ufomctt/c 

timer 


l0{  Lamps 


Fig.  1 — Diagram  of  wiring  connections  of  photocell  street-lighting  control 
used  by  the  Los  Angeles  Bureau  of  Power  and  Light 
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Fig.  2 — Evening  schedule  of  energizing  street-lighting  circuits  in  Holly¬ 
wood  area  controlled  by  photocell  indication  of  light  intensities 

The  comparatively  wide  variations  in  time  show  the  effect  of  weather  conditions  on 
lighting  requirements. 


cloics  the  switches.  When  daylight  fades 
to  the  light  intensity  for  which  the  con¬ 
troller  is  set  it  trips,  closing  a  circuit 
through  a  buzzer  and  an  indicating  lamp. 
The  operator  switches  oflF  the  buzzer  and 
during  the  ensuing  six  minutes  starts  the 
carrier-current  generator.  When  the  timer 
trips  and  closes  the  circuit  through  the  sec¬ 
ond  buzzer  and  indicating  lamp  the  opera¬ 
tor  pushes  a  control  button  which  auto¬ 
matically  closes  the  carrier  current  on  to 
the  station  bus  for  a  period  of  sixteen 
seconds.  The  carrier  current  controllers  in 
the  field  respond  and  switch  on  the  street 
lights  throughout  the  area  served  from  the 
station.  The  operator  then  opens  the  switch 
on  the  photo-electric  controller  circuit. 

Operation  unnoticed 

Records  of  the  operation  of  the 
controller  over  several  months  of 
operation  show  that  on  the  clearest 
days  the  lights  come  on  25  minutes 
after  sunset  and  on  days  when  the 
very  poorest  light  conditions  prevail 
five  minutes  after  sunset.  With  the 
controller  so  adjusted,  the  area  is 
lighted  while  horizontal  intensities  of 
daylight  are  well  above  0.5  ft.-candles 
on  unshaded  streets.  The  lights  are 
extinguished  at  dawn  in  accordance 
with  the  standard  time  schedule. 

No  publicity  was  given  to  the  new 
method  of  control.  The  fact  that  no 
comments  or  complaints  have  been 
received  indicates  that  the  scheme  is 
so  entirely  satisfactory  that  its  opera¬ 
tion  is  unnoticed. 

From  experiment  and  observations 
the  following  conclusions  were 
deduced : 

1.  The  latest  time  on  clear  evenings 
in  the  open  residential  sections  that 
lights  should  be  switched  on  is  about 
27  minutes  after  sunset;  downtown 
lights  five  minutes  earlier. 

2.  There  is  a  period  of  about  three 
minutes  between  sunset  and  dark¬ 
ness  any  time  within  which  on-switch¬ 
ing  would  be  satisfactory.  Before  this 


period  artificial  lighting  is  unneces¬ 
sary;  after,  natural  lighting  is  in¬ 
sufficient. 

3.  The  darkest  twilight  conditions 
prevail  on  rainy  days  and  the  latest 
time  on  such  days  that  light  should 
be  switched  on  in  residential  sections 
is  eight  minutes  after  sunset. 

4.  Floating  clouds  reflecting  light 
after  sunset  delay  the  turning-on  time 
later  than  on  a  clear  day. 

5.  Photo-electric  control  can  be 
satisfactorily  adopted  for  on-switch¬ 
ing  without  increasing  materially  the 
annual  hours  of  operation  over  the 
standard  schedule. 

6.  Photo-electric  control  at  dawn 
would  increase  the  hours  of  opera¬ 
tion  an  average  of  nearly  one  hour 
per  day,  which  would  not  be  satisfac¬ 
tory  as  a  matter  of  economy. 

7.  The  operating  life  of  the  tubes 
in  the  controllers  is  two  years  or 
better. 


In  the  experiment,  some  difficulty 
was  experienced  in  measuring  day¬ 
light  intensities.  At  first  a  Macbeth 
illuminometer  was  tried,  but  it  was 
found  that  too  much  time  was  con¬ 
sumed  in  adjusting  to  obtain  a  good 
series  of  readings.  The  foot-candle 
meter  was  found  fairly  satisfactory 
in  getting  consistent  results  when  used 
by  the  same  observer,  but  it  was  not 
known  how  close  the  readings  ap¬ 
proached  true  foot-candle  values.  A 
Weston  photronic  cell  meter  with  a 
six-cell  collector  was  easily  and 
quickly  read.  However,  in  shifting 
from  each  scale  to  the  next  it  was 
found  that  the  readings  did  not  check 
with  each  other  nor  with  the  foot- 
candle  meter  readings.  By  calibrat¬ 
ing  the  meter  in  terms  of  the  middle 
scale  regular  curves  were  derived. 
There  is  some  difference  in  sensitiv¬ 
ity  of  the  two  makes  of  controllers. 


ACCOUNTING  CONFUSION  AHEAD 


V. 


The  Federal  Power  Coininission  is  requiring  that  books  of  all  utilities  “engaged  in  the  trans¬ 
mission  of  electric  energy  in  interstate  commerce”  be  kept  according  to  a  new  classification  of 
accounts  beginning  January  1,  1937,  this  being  the  first  step  in  probable  federal,  rather  than 
state,  regulation  of  public  utilities.  Even  if  state  commissions  acquiesce  in  this  impairment  of 
their  powers  and  adopt  similar  classifications  many  of  them  will  he  unable  to  act  by  January  1. 

The  result  will  then  he  that  many  utilities  will  be  required  to  keep  their  books  during  1937  ac¬ 
cording  to  two  entirely  different  classifications  of  accounts,  with  resulting  confusion,  great  expense 
and  undependable  financial  statements. 

— C.  E.  KOHLHEPP,  Vice-President  and  Treasurer  W  isconsin  Public  Service  Corporation,  to 

W  isconsin  Utilities  Association.  ^ 


ELECTRICAL  WORLD  ^  DECEMBER  19,  1936 


(3901)  41 


Electric  Power  Essential  to 


Purchased  Power  Much  More 
Economical  and  Practical 
Than  Local  Generation  Be¬ 
cause  the  Plant  Investment 
Would  Have  to  Be  Written 
Off  in  Very  Few  Years  and 
Condensing  Water  Is  Usually 
Lacking 


Northern  llliiioi»>  Coal  (Corporation 
has  biKKest  shovel  yet 


By  E.  R.  LEWIS 

Public  Service  Company 
of  Northern  Illinois,  Chicago 


longer  boom  than  the  shovel  and  em¬ 
ploys  a  free  swinging  bucket  sup¬ 
ported  and  propelled  entirely  by  steel 
ropes.  This  type  of  machine,  having 
greater  reach,  works  ahead  of  the 
shovel  and  removes  the  top  20  ft.  of 
overburden  and  deposits  it  in  the 
spoil  bank  far  enough  away  to  keep 
clear  of  that  which  is  to  be  deposited 
later  by  the  shovel  as  it  follows  to 
remove  the  remainder  of  the  over¬ 
burden.  By  this  system  coal  55  ft. 
deep  can  be  removed  economically. 

The  three  pits  now  in  operation  are 
being  worked  by  three  drag  lines  and 
three  shovels.  The  drag  lines  have 
capacities  of  9,  14  and  14  cu.yd.  each 
and  the  shovels  have  capacities  of  17, 
17  and  32  cu.yd.  respectively.  Each 


Enormous  electric  shovels, 

their  steel  booms  towering  into 
the  air  like  unfinished  skyscrap¬ 
ers,  are  moving  earth  at  the  rate  of 
125,000  tons  per  day,  taking  enough 
in  one  bite. to  fill  a  railroad  car,  in 
three  strip  mining  pits  in  the  coal 
fields  at  Wilmington,  Ill.  The  third 
and  last  pit  was  opened  in  November, 
1935,  by  the  Northern  Illinois  Coal 
Corporation  with  the  newest  and  larg¬ 
est  electric  shovel  in  the  world,  a 
behemoth  of  steel  whose  bucket  picks 
up  32  cu.yd.,  48  tons,  of  earth  at  a 
time  and  can  drop  its  load  200  ft. 
away. 

A  stripping  pit  is  opened  by  dig¬ 
ging  a  long  cut  along  the  crop  line, 
or  edge  of  the  coal  seam.  The  over¬ 
burden  of  earth  is  stripped  off,  ex¬ 
posing  the  coal,  which  averages  about 
3  ft.  in  thickness.  The  stripping  shovel 
is  followed  up  by  a  small  electric  coal¬ 
loading  shovel,  which  loads  the  coal 
onto  railroad  cars.  Upon  reaching  the 
end  of  the  pit  another  “furrow”  is 
turned  by  working  the  shovels  back 
along  the  cut  in  the  same  manner  ao 
before,  dumping  the  spoil  into  the 
space  from  which  the  coal  has  previ¬ 
ously  been  removed.  In  this  manner 
the  machines  progress  back  and  forth 
across  the  property,  always  eating 
into  the  seam  of  coal.  The  seam 
averages  36  in.  in  thickness  at 
Wilmington. 


Shop  assembly  of  bucket  drive  for  a  large  shovel 

Note  the  totally  inclosed  drive  motor  with  blower  on  top  for  forced  ventilation 
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Modern  Strip  Coal  Mining 


pit  also  employs  a  small  electric  load¬ 
ing  shovel  of  3  to  7  cu.yd.  capacity. 

Power  is  supplied  to  all  of  these 
portable  machines  by  means  of  33,- 
000  volt  overhead  pole  lines  feeding 
four  substations  located  at  central 
points,  one  feeding  the  preparation 
plant  and  one  for  each  of  the  three 
pits.  After  transformation  to  4,000 
volts,  power  is  distributed  throughout 
the  workings  by  a  network  of  pole 
lines  and  submarine  and  rubber-cov¬ 
ered  cables. 

The  method  of  strip  mining  in  its 
present  state  of  perfection  has  been 
developed  within  the  past  thirty 
years,  having  its  humble  beginning  in 
the  exposed  coal  outcrop  which  had 
only  a  few  feet  of  soil  covering  it. 
This  coal  was  laid  bare  by  means  of 
hand  shovels  and  small  scrapers.  The 
coal,  having  slight  protection  from  the 
elements,  was  of  inferior  quality,  due 
to  the  detrimental  effects  of  air  and 
water,  and  could  be  marketed  only 
to  local  farmers  and  those  who  could 
not  afford  better  fuel.  It  had  little 
commercial  value  except  in  a  few 
instances. 

The  first  advancement  in  strip  min¬ 
ing  methods  came  in  1909,  when  semi- 
revolving  steam  shovels  of  railroad 
type  were  used  for  excavating.  These 
machines  were  very  limited  in  useful¬ 
ness;  they  could  only  operate  to  a 
depth  of  16  ft.  and  clear  a  pit  to  25 
ft.  in  width  on  account  of  their  short 
booms  and  their  inability  to  revolve 
over  180  deg.  This  system  was  a 
great  improvement  at  the  time,  how¬ 
ever,  and  became  quite  generally  used. 
Coal  was  hauled  from  the  pits  by 
wagons,  which  were  loaded  by  hand 
after  the  coal  had  been  dynamited  or 
broken  up  by  wedges.  Later,  narrow 
gage  tracks  were  laid  in  the  pits  and 
small  cars  were  hauled  by  mules. 

Steam  shovel  manufacturers  saw 
possibilities  in  the  field  and  developed 
3  and  3t/^-cu.yd.  full  revolving  steam 
shovels  in  1911,  which  could  remove 
overburden  to  a  depth  of  30  ft.  These 
machines  normally  operated  two  nine- 
hour  shifts,  or  eighteen  hours  per  day, 
utilizing  the  remaining  six  hours  per 
<Jay  tor  necessary  repairing,  cleaning 
hres,  etc. 


Drag  line  prepares  the  way 

Behind  the  shovel  in  the  pit,  the  drag 
line  works  ahead  of  it,  removing  the 
top  layer  of  overlnirden  so  the  shovel 
can  dig  down  to  the  vein  of  coal. 


Baby  drag  line 
for  clean-up 


Last  conies  the  loader 

The  coal  is  broken  up  hy 
blasting  and  is  loaded  on  the 
cars  by  this  shovel. 


property  development  and  traffic 
handling. 

Were  it  possible  to  build  steam 
shovels  in  the  size  of  the  electric 
shovels,  the  losses  due  to  maintenance 
shut-downs  would  result  in  a  loss  in 
production  of  about  300,000  tons  of 
coal  per  year  at  the  present  rate  of 
production.  This  coal,  although  only 
temporarily  lost,  could  not  be  recov¬ 
ered  until  the  last  days  of  the  mine’s 


Why  are  electric  machines  now  used 
in  preference  to  steam-driven  ma¬ 
chines?  Early  use  of  steam  shovels 
showed  that  maintenance  work  re¬ 
quired  shut  downs  25  per  cent  of  the 
time.  To  obtain  the  same  output  from 
steam  machines  as  is  now  obtained 
from  electric  machines,  it  would  be 
necessary  to  utilize  33  per  cent  more 
excavating  and  pit  equipment  and 
labor.  This  would  mean  opening  a 
fourth  pit  at  the  Wilmington  project, 
with  accompanying  difficulties  in 


In  other  words,  the  time  re( 
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Tipple  drive  controls 

In  a  modern  coal  washer  and  sizer  control  of  screen,  conveyor  and  pump  drives  is 
concentrated  at  a  single  point 


> 


^  ■ 


Screen  drive  for  sizing  coal 


to  exhaust  the  field  would  be  increased 
by  33  per  cent.  The  resulting  mone¬ 
tary  losses,  together  with  the  risk  in¬ 
volved  in  probable  price  changes, 
competitive  fuel,  new  developments, 
etc.,  well  justify  the  use  of  electric 
machines  giving  a  maximum  produc¬ 
tion  rate  per  dollar  invested,  together 
with  more  efficient  and  economical 
mine  operation. 

Why  not,  then,  set  up  a  centrally 
located  generating  plant  to  supply 
electric  power  for  all  of  the  operation, 
including  shovels,  drag  lines,  pumps, 
tipple  and  washing  plant,  thereby  es¬ 
tablishing  a  “mouth-of-the-mine”  gen¬ 
erating  plant,  such  as  is  advocated  by 
some  for  utility  companies  to  avoid 
the  freight  charges  on  coal? 

The  most  important  requirement  of 
the  power  supply  for  a  strip  mine  is 
that  it  be  uninterrupted.  Power 
failures  of  purchased  service  in  the 
Wilmington  field  have  been  so  short 


and  infrequent  as  to  be  practically  un¬ 
known.  The  importance  of  continu¬ 
ous  operation  of  an  individual  exca¬ 
vating  machine  has  been  mentioned. 
A  power  failure  crippling  the  entire 
working  would  be  multiplied,  equal¬ 
ing  for  its  duration  the  importance  of 
the  entire  undertaking 

To  equal  this  quality  of  utility  serv¬ 
ice,  duplicate  power  plants  would  be 
required,  either  of  which  could  carry 
the  burden  in  case  of  failure  of  the 
other.  The  loss  of  time  required  to 
switch  from  one  plant  to  the  other 
would  undoubtedly  justify  keeping  the 
spare  equipment  ready  to  go  at  the 
throw  of  a  switch  regardless  of  the 
accompanying  expense. 

Such  a  plant  would  entail  large 
investment,  an  expenditure  which 
would  necessarily  be  self-liquidating 
over  a  period  of  years.  The  antici¬ 
pated  life  of  this  mining  project  being 
from  fifteen  to  twenty  years,  any 


equipment  purchased  will  be  valueless 
at  the  end  of  that  time;  consequently 
there  results  depreciation  of  the 
equipment,  one-fifteenth  of  its  value 
will  be  wiped  out  each  year. 

Money  invested  in  equipment  must 
earn  interest  on  itself  at  least  equal  to 
that  which  it  could  earn  if  used  for 
other  purposes.  This  money  must  also 
be  protected  from  loss  by  means  of 
adequate  insurance  coverage  to  guard 
against  contingent  liabilities. 

The  investment  must  be  protected 
by  being  kept  in  good  physical  condi¬ 
tion.  Continuous  intelligent  and  skill¬ 
ful  repairs  must  be  provided.  Such 
maintenance  work  involves  added 
labor,  supplies,  materials  and  parts, 
which  represent  appreciable  items  of 
expense. 

Power  plant  equipment  can  be  made 
to  operate  practically  automatically. 
However,  in  a  generating  plant  of  the 
size  being  considered  it  would  be  nec¬ 
essary  for  one  man  to  be  on  duty  at  all 
times;  labor  cost  must  be  considered. 

Mine  fuel  not  free 

While  coal  is  conveniently  avail¬ 
able,  it  is  not  of  insignificant  value, 
or  “free,”  as  some  might  think.  Coal 
consumed  for  power  production  is 
that  much  not  sold  at  market  price; 
coal  burned  has  therefore  “cost”  the 
regular  market  price,  less  freight 
charges. 

Water  in  enormous  quantities,  ap¬ 
proximately  500  tons  for  each  ton  of 
coal  burned,  must  be  pumped  through 
the  condensers  for  condensing  the 
“power-producing”  steam  to  water 
after  it  has  passed  through  the  tur¬ 
bines.  Power  required  for  this  pump¬ 
ing  and  for  handling  coal  and  ashes 
in  the  boiler  house  together  with  inci-  , 

dental  power  needs  in  the  power  plant  , 

are  additional  to  the  quantity  of  ] 

energy  purchased.  Approximately  6  to  , 

7  per  cent  more  power  than  is  now  , 

purchased  would  have  to  be  generated  , 

to  take  care  of  these  auxiliary  power  j 

uses.  i 

After  taking  proper  recognition  of  , 

all  of  these  items  of  expense  the  cost 
of  generating  electricity  well  exceeds  ^ 

the  cost  of  purchased  service,  despite  ^ 

the  advantage  of  no  freight  charges  on  t 

fuel.  The  total  cost  of  purchased  ^ 

power  service  is  less  than  10  cents  per  t 

ton  of  coal  produced.  \ 

Economy  and  reliability  probably  j 

overshadow  all  other  considerations  m  p 

importance  in  deciding  upon  a  power  ^ 

source  for  a  strip  mining  opei.ition  3 

[Continued  on  page  88] 
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Proving  Tests  for 

High-Voltage  Breakers 

Maker’s  Technique  in  Applying  Available  Facilities  to  Insure 
Conformity  With  Capacity  Ratings  of  Multiple-Break 
High-Voltage  Oil  Circuit  Breakers 

By  H.  M.  WILCOX 

Circuit  Breaker  Division,  Westinghouse  Electric  &  Manufacturing  Company,  East  Pittsburgh,  Pa. 


Testing  equipment  with  sufficient  generating  poicer  to  develop 
short  circuit  currents  equal  to  those  generally  encountered  in 
service  have  been  available  for  a  number  of  years  and  testing 
operations  over  these  years  have  built  up  confidence  in  modern 
interrupting  devices  as  far  as  their  ability  to  rupture  heavy 
current  arcs  is  concerned.  Testing  transformers  capable  of 
developing  short  circuit  currents  at  high  voltage,  but  in  a  more 
limited  current  range,  have  also  been  available  for  some  time 
and  test  data  obtained  by  their  use  have  further  inspired  con¬ 
fidence  in  the  ability  of  the  various  interrupters  to  perform 
satisfactorily  in  high  voltage  seri'ice.  This  article  explains  the 
latter  technique. 


Fundamentally,  high-voU- 

age  testing  practice  consists  of 
an  extrapolation  of  test  data  by 
comparison  of  interrupting  perform¬ 
ances  at  high  voltage  and  moderate 
currents  with  those  at  higher  currents 
and  lower  voltages.  More  specifi¬ 
cally,  this  practice  involves  selecting 
some  subdivisions  of  a  complete  cir¬ 
cuit  breaker  and  applying  to  it  com¬ 
binations  of  current  and  voltage  cal¬ 
culated  to  produce  the  stresses  which 
would  occur  were  this  particular 
subdivision  performing  its  intended 
function  as  part  of  a  complete  breaker 
interrupting  its  full  rated  current  and 
voltage. 

Practically  all  high-voltage  testing 
of  conventional,  double-break  oil  cir¬ 
cuit  l)reakers  today  is  carried  on  in 
tbe  form  of  single-phase  tests  made 
Oh  a  single-pole  unit.  Due  considera¬ 
tion  must  be  given,  however,  to  the 
voltage  at  which  such  tests  are  made, 
b  is  generally  conceded  that  the  first 
phase  interrupted  on  a  three-phase, 
ungrounded  short  circuit  imposes 
approximately  87  per  cent  of  phase- 
to-phase  voltage  on  the  corresponding 


pole  of  the  breaker  until  the  remain¬ 
ing  phases  are  interrupted.  Single¬ 
phase  tests  should  then  be  carried  up 
to  voltages  of  not  less  than  87 
per  cent  of  the  system  voltage  at 
which  the  breaker  is  to  be  applied. 

A  series  of  tests  to  prove  the  ability 
of  a  138-kv.,  2.500,000-kva.  circuit 
breaker  to  interrupt  its  rated  current 


Fig.  1 — Test  curves  extrapolated 

Modern  current-rupturing  devices  capable  of 
positive  interruption  at  some  thousands  of 
volts  per  inch  of  contact  separation  show 
no  wide  variation  in  arcing,  but  produce 
relatively  constant  arc  lengths  over  a  wide 
voltage  range  so  that  an  8,000-amp.  test  at 
44  kv.  assumes  significance  as  a  criterion 
of  the  stress  produced  by  the  same  current 
at  full  voltage.  The  132-kv.  curve  is  ex¬ 
trapolated,  following  the  slope  of  the  lower 
voltage  curves,  to  determine  the  duration  of 
arcing  had  the  full  rated  current  been  applied 
at  full  voltage. 


and  voltage  would  proceed  in  the 
following  manner: 

Interrupting  tests  would  be  made  at  132 
kv.  up  to  the  limit  of  current  available,  ap¬ 
proximately  3,000  amp.,  in  current  steps 
sufficiently  small  to  permit  plotting  a  curve 
of  arc  duration  against  current  interrupted. 
If  carried  down  to  low  values  this  curve  will 
show  a  peak  of  maximum  arc  duration,  its 
location  in  the  current  range  varying  with 
the  type  of  interrupter  used.  A  second 
series  of  tests,  made  at  66  kv.  and  starting 
with  currents  at  or  slightly  below  the  peak 
determined  by  the  132-kv.  tests,  would  be 
carried  to  the  limit  of  current  available,  ap¬ 
proximately  6,000  amp.  A  third  series  of 
tests  made  at  44  kv.  would  again  he  carried 
to  the  current  limit,  approximately  8.000 
amp.,  and,  the  fourth  series,  at  22  kv.,  would 
extend  to  currents  approximately  25  per  cent 
above  the  breaker’s  rating  of  10,500  amp.  to 
establish  a  factor  of  safety. 

The  duration  of  arcing  curves  for 
all  of  these  tests  may  now  be  plotted 
and  compared  as  in  Fig.  1.  With 
modern  current-interrupting  devices 
it  will  be  found  that  the  variation  in 
time  between  high  and  low  voltage 
tests  is  small  and  that  the  several 
curves  are  of  the  same  general  form 
and  slope,  from  which  the  conclusion 
is  drawn  that  the  heaviest  current  test 
(approximately  twenty-five  per  cent 
over  rated  current)  at  lower  voltage 
produced  at  least  as  much  stress  as 
would  have  been  produced  had  this 
unit  been  part  of  a  complete  circuit 
breaker  interrupting  a  three-phase 
short  circuit  at  full  rated  capacity. 

Demand  has  been  for  high  speed 

Demands  for  extremely  high  speed 
of  interruption  at  the  highest  operat¬ 
ing  voltages  have  resulted  in  types  of 
structure  lending  themselves  to  testing 
practices  not  readily  applicable  to  the 
heretofore  conventional,  double-break 
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Fig.  2 — A  287.S-kv.  pole  unit 
ready  for  test 

This  breaker,  designed  for  three-cycle 
service,  is  of  conventioiiai  steel-tank  con¬ 
struction,  equipped  with  condenser  bush¬ 
ings  and  incorporating  high-speed  trip¬ 
ping  with  a  modification  of  Delon  grids 
to  meet  speed  requirements.  The  breaker 
partially  shown  at  the  right  is  an  older 
design  of  llO-kv.  rating. 


circuit  breaker.  Such  breakers  consist 
primarily  of  several  interrupters  in 
series,  operating  at  high  speed  but  at 
lower  voltages,  with  provision  for  a 
suitable  distribution  of  voltage  among 
the  several  contact  breaks.  It  be¬ 
comes  possible  then  to  apply  tests  to 
a  subdivision  of  a  pole  unit  which 
shall  produce  stresses  comparable  with 
those  encountered  in  service.  As  an 
example  may  be  cited  the  2,500,000- 
kva.  oil  circuit  breaker  developed  for 
the  287.5-kv.  transmission  line  from 
Boulder  Canyon  to  the  city  of  Los 
Angeles.  A  single-pole  unit  of  this 
design,  shown  in  Fig.  2,  was  subjected 
to  the  most  exhaustive  series  of  prov¬ 
ing  tests  ever  applied  to  a  conven¬ 
tional,  high-voltage  oil  breaker.  A 
word  of  description  of  the  contact 
arrangement  is  necessary  to  an  under¬ 
standing  of  the  tests. 

The  contact  assembly  (Fig.  3)  on 
the  lower  end  of  each  terminal  bush¬ 
ing  is  made  up  of  five  contact  breaks 
in  series,  each  with  its  own  individual 
Deion  grid,  making  a  total  of  ten  con¬ 
tact  breaks  for  each  pole  unit. 

The  five  moving  contact  members  in  each 
assembly  are  linked  through  a  multiplying 
leverage  to  an  insulated  operating  rod  which 
passes  vertically  through  the  center  of  the 


live  grids  and  terminates  in  a  pair  of  con¬ 
tact  fingers  below  the  bottom-most  grid.  A 
single  conventional  bridging  member  on  the 
lift  rod  engages  the  central  operating  rod  of 
each  five-grid  assembly  through  these 
fingers,  closing  all  contacts  simultaneously 
on  the  upward  lift  rod  movement  and  per¬ 
mitting  them  to  open  under  the  action  of 
accelerating  springs  on  the  downward  move¬ 
ment.  At  the  full-open  position  of  the  sev¬ 
eral  contact  breaks  the  bridging  member 
disengages  from  the  contact  operating  rod 
and  continues  downward  to  its  own  full-open 
position,  thus  adding  a  double  oil  break  to 
the  ten  contact  breaks.  These  two  discon¬ 
necting  breaks  perform  no  part  of  the  arc- 
rupturing  function,  the  arc  having  been 
extinguished  at  the  time  the  bridging 
member  is  disengaged  from  the  contact 
assembly. 


The  breaker  is  equipped  with  a 
device  for  equalizing  the  voltage  across 
the  successive  gaps  in  the  form  of 
metal  foil  layers  embedded  in  a  tube 
of  insulating  material  placed  around 
each  five-grid  assembly.  Fundamen¬ 
tally,  this  voltage  stabilizer  or  elec¬ 
trostatic  shield  interposes  electrically 
charged  surfaces  in  the  electrostatic 
field  in  such  manner  as  to  neutralize 
the  distorting  effect  of  other  charged 
parts;  practically,  it  provides  capaci¬ 
tance  in  parallel  with  each  break  in 
sufficient  magnitudes  to  be  the  con¬ 
trolling  influence  in  determining  the 
voltage  across  that  break.  The  effec¬ 
tiveness  of  this  shield  in  controlling 
the  voltage  gradient  along  the  suc¬ 
cessive  arc  paths  is  shown  by  mea¬ 
sured  voltages  with  the  contact 
separation  obtaining  at  the  final  zero 
of  arc  current. 


Extreme  two-to-one  stress  ratio 


Fig.  3 — Contact 
assembly  has  five 
breaks  in  series 

The  individual  Delon 
grids  are  circular  in 
form,  the  conven¬ 
tional  slot  being  also 
arranged  on  the  arc 
of  a  circle.  Multi- 
turn  windings  em¬ 
bedded  in  the  ends 
of  each  grid  provide 
a  radial  magnetic 
field  governing  the 
movement  of  the  arc 
through  oil  in  the 
slot.  Arc  movement 
in  the  slot  is  along 
parallel  arcing  home, 
the  arc  being  trans¬ 
ferred  to  these  horns 
by  magnetic  action 
after  contact  separa¬ 
tion.  The  slot  is 
closed  except  for 
small  vent  openings 
in  the  top  and  bot¬ 
tom  designed  to  con¬ 
trol  internal  pres 
sures. 


terruptions  at  higher  values,  there  is 
shown  a  most  assuring  factor  of  safety 
W’ith  respect  to  the  maximum  service 
requirement  of  27.1  kv. 

The  worst  voltage  conditions  pos¬ 
sible  for  any  single  break  being  thus 
definitely  determined,  interrupting 
tests  were  applied  to  various  subdivi¬ 
sions  of  tbe  pole  unit  producing  in 
those  subdivisions  tbe  stresses  that 
w'ould  have  been  encountered  had  thev 
been  a  part  of  a  three-pole  breaker 


On  a  solidly  grounded  three-phase 
short  circuit  at  287.5  kv.,  with  167  kv. 
impressed  on  the  pole  unit,  the  most 
highly  stressed  of  the  ten  breaks  takes 
13.1  per  cent  of  the  restored  voltage 
and  the  lowest  stress  is  6.4  per  cent. 
An  ungrounded  three-phase  short  cir¬ 
cuit  with  249  kv.  impressed  on  the 
first  pole  unit  to  interrupt  shows  a 
maximum  of  10.9  per  cent  and  a  mini¬ 
mum  of  8.8  per  cent.  Under  a  labora¬ 
tory  test  condition  of  264  kv.  im¬ 
pressed  on  the  ten  breaks  of  a  single- 
pole  unit  with  the  midpoint  of  the 
transformers  grounded  the  maximum 
is  10.2  per  cent  and  the  minimum 
9.8  per  cent.  In  actual  voltages  under 
these  three  conditions  the  maximum 
for  any  single  break  is  27.1  kv.,  under 
the  287-kv.,  three-phase  ungrounded 
condition,  with  almost  as  much,  26.9- 
kv.,  for  the  264-kv.  test  condition. 
With  individual  grids  which  have 
repeatedly  interrupted  short-circuit 
currents  at  72  kv.,  with  occasional  in- 


Table  I — Interrupting  Tests  on 
Ten  Breaks  in  Series 


Average 


Test 

.\verage 

Number  Interruptin 

Voltage 

Current 

of 

Time 

Series 

(Kv.) 

(Amp.) 

Tests 

(Cycles) 

A 

264 

750 

3 

2.72 

1,000 

3 

2.77 

1,250 

3 

2.57 

B 

1.12 

625 

3 

2.73 

176 

850 

3 

2.68 

220 

1,050 

4 

2.69 

All  times  are  in  cycles  (60-cycle  frequency) 
measured  from  the  start  of  rise  of  tripping 
current  to  final  arc  extinction.  Of  the  nine¬ 
teen  tests  recorded  In  Series  A  and  11,  the 
maximum  Interrupting  time  for  any  single 
test  was  2.95  and  the  minimum  2.40  cycles, 
a  spread  of  only  0.55  cycle  for  all  tests.  The 
longest  Interrupting  times  for  the  complete 
current  range  up  to  25%  of  rating  were  en¬ 
countered  at  currents  between  100  and  200 
amp.,  at  0  to  10%  P.P.,  where  average  times 
reached  4.55  cycles.  These  averages  showed 
a  downward  trend  for  currents  below  100 
amp.  For  load  currents  of  high  power  factor 
in  this  range  shorter  interrupting  times  may 
be  expected.  High-speed  breaker  practice 
culls  for  specified  times  to  be  met  at  25% 
of  the  breaker's  rating  and  above. 
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Fig.  4 — Oscillograms  of  interrupting  tests 

(a)  Interruption  of  1,440  amp.  at  132  kv.  on  a  complete  pole  unit,  (b)  Interruption  of  1,400  amp.  at  264  kv.  on  the  same  pole  unit, 
(c)  A  composite  of  the  two  oscillograms.  Extreme  care  in  identifying  films  becomes  necessary  when  breaker  performance  varies  so 

siightly  over  a  wide  range  of  conditions. 


interrupting  rated  current  and  voltage. 
Typical  test  data  have  been  tabulated 
showing  the  performance  of  this 
breaker. 

The  highest  voltage  obtainable  for 
test  purposes  was  264  kv.,  92  per  cent 
of  phase-to-phase  voltage  on  a  287.5- 
kv.  system,  and  the  rate  of  rise  of 
recovery  voltage  at  full  excitation  was 
5,850  volts  per  microsecond.  The 
maximum  single  current  value  reached 
at  this  voltage  was  1,440  amp.,  the 
average  of  currents  being  1,250  amp 
or  25  per  cent  of  the  breaker’s  rating. 
Results  of  the  test  run  on  ten  breaks 
at  264  kv.  are  shown  as  Series  A  in 
Table  I.  As  a  check  on  this  voltage 
performance  tests  were  made  on  the 
ten  breaks  at  voltages  of  132.  176  and 


Table  11 — Interrupting  Tests  on 
Five  Breaks  in  Series 


Test 

Average 

Number  Interrupting 

Voltage 

Current 

of 

Time 

(Kv.) 

(Amp.) 

Tests 

(Cycles) 

132 

625 

18 

2.98 

176 

850 

18 

2.95 

220 

1.050 

15 

2.81 

250 

1,200 

12 

2.84 

264 

1,250 

6 

2.85 

132 

1,000 

3 

2.77 

1,500 

3 

2.70 

2,500 

3 

2.47 

3,000 

12 

2.50 

88 

1,000 

3 

2.53 

2,000 

3 

2.40 

3,000 

3 

2.08 

4.000 

6 

2.46 

•Mtiiough  the  69  tests  recorded  in  Series  C 
are  the  equivalent  of  phase-to-phase  voltages 
f'f  from  2S0  to  607  kv.,  the  performance  is 
consistent.  The  maximum  variation  between 
the  longest  and  the  shortest  single  test  was 
1.00  cycle. 

ttf  the  36  tests  recorded  in  Series  D,  the 
inaxiiimm  time  for  any  single  interruption 
was  J.9,")  and  the  minimum  1.95  cycles,  a 
totjil  range  of  1.00  cycle  for  all  tests. 

A''  •'  that  average  times  are  of  the  same 
Reiiei  ii  order  as  for  10-break  tests  of  coin- 
para'  le  current  values. 


220  kv.  with  average  currents  of  625, 
850  and  1,050  amp.  respectively.  The 
results  are  shown  in  Series  B,  Table 
I.  the  final  setting  in  A  completing 
this  series.  It  will  be  noted  that  the 
average  interrupting  times  over  the 
range  from  132  kv.  to  264  kv.  vary 
only  0.16  cycle,  substantially  the  same 
as  the  variation  shown  over  the  same 
current  range  at  264  kv.  In  other 
words,  for  constant  current  the  time 
performance  of  this  breaker  is  prac¬ 
tically  constant  over  the  voltage  range 
from  132  to  264  kv. 

In  order  to  obtain  data  as  to  the 
factor  of  safety  in  voltage  interrup¬ 
tion  over  the  low  current  range,  the 
tests  made  in  Series  B  were  repeated 
or  the  five  breaks  in  one  contact 
assembly,  the  remaining  breaks  being 
paralleled  by  a  temporary  conductor. 
The  average  times  for  the  tests  on 
these  five  breaks  as  shown  in  Series 
C,  Table  II,  show  a  maximum  of  only 
0.27  cycle  longer  than  for  the  same 
tests  on  ten  breaks,  all  average  times 
still  being  less  than  three  cycles.  Tak¬ 
ing  into  account  the  voltage  distribu¬ 
tion,  the  maximum  potential  on  any 
one  of  the  five  breaks  was  57.3  kv,. 
as  compared  with  a  maximum  of 
27.1  kv.  for  287.5-kv.  service.  This 
test  is  then  the  equivalent  of  inter¬ 
ruptions  of  a  three-phase,  ungrounded 
short  circuit  on  a  607-kv.  system. 

Anticipatory  tripping  employed 

Heavier  current  tests  were  made  on 
five  breaks  with  the  results  shown  in 
Series  D,  Table  II.  Anticipatory 
tripping  was  resorted  to  on  these  tests 
in  order  to  obtain  the  higher  current 
values  in  the  early  cycles  of  short 
circuit.  The  highest  asymmetrical 
current  reached  at  132  kv.  was  4.800 
amp.,  95  per  cent  of  the  breaker’s  rat¬ 


ing,  and  at  88  kv.,  5,800  amp.  or  115 
per  cent  of  the  rating.  On  the  basis 
of  a  complete  pole  unit  of  ten  breaks 
these  two  tests  represent  substantially 
the  current  rating  at,  first,  98  per  cent 
of  phase-to-phase  voltage  and,  second, 
67  per  cent,  or  well  over  phase-to- 
ground  voltage.  In  other  words,  the 
two  tests  imposed  on  these  five  breaks 
the  duty  they  would  have  encountered 
had  they  been  part  of  a  three-pole 
breaker  in  287.5-kv.  service  interrupt¬ 
ing  at  full  rated  current,  first,  a  three- 
phase  ungrounded  short  circuit  and, 
second,  a  three-phase  grounded  short 
circuit. 

Other  proving  tests  were  made 
across  two  breaks,  the  remaining  four 
breaks  in  each  contact  assembly  being 
paralleled  by  temporary  conductors. 
The  results  as  shown  in  Series  E, 
Table  III,  give  average  times  within 
a  maximum  range  of  0.37  cycle  for 
currents  from  15  to  90  per  cent  of  the 
interrupting  rating.  On  the  basis  of 
27.1  kv.  for  one  grid  in  287.5-kv. 
service  the  maximum  current  tests  for 
this  series  are  the  equivalent  of  inter¬ 
ruption  of  90  per  cent  of  the  breaker’s 
current  rating  at  443  kv.  for  the  com¬ 
plete  pole  unit  of  ten  breaks. 

Interrupting  tests  with  but  a  single 
break,  the  remaining  grids  being  tem¬ 
porarily  short  circuited,  proved  to  be 
of  considerable  interest.  The  series 
shown  at  F,  Table  IV,  was  made  with 
an  underexcited,  132-kv.  circuit,  volt¬ 
age  and  current  increasing  with  excita¬ 
tion  to  give  the  various  testing  steps. 
The  heavier  current  tests,  shown  at  G, 
Table  IV,  were  made  for  the  most 
part  at  36  kv.,  giving  a  voltage  33 
per  cent  in  excess  of  the  maximum 
impressed  on  any  single  break  under 
the  most  severe  conditions.  These 
tests  were  made  on  an  underexcited 
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Table  III — Interrupting  Tests  on 
Two  Breaks  in  Series 


Average 


Tes.t 

Average 

Number  Interrupting 

Voltage 

Current 

of 

Time 

Senea 

(Kv.) 

(Amp.) 

Testa 

(Cycles) 

£ 

66 

760 

3 

2.90 

1,000 

3 

2.83 

2,000 

3 

2.75 

3,000 

3 

2.77 

4,600 

3 

2.63 

Although  these  fifteen  tests  represent  the 
equivalent  of  443  kv.  phase-to-phase  voltage  on 
the  87%  l)asi8,  average  times  are  consistent 
and  within  the  3-cycle  requirement.  The 
spread  l)etween  the  longest  and  the  shortest 
time  for  a  single  interruption  was  0.95  cycle. 


44-kv.  circuit,  and  in  order  to  obtain 
the  maximum  current  values  it  was 
necessary  to  increase  the  excitation  to 
38  kv.  Currents  obtained  at  this 
setting  averaged  6,750  amp.,  33 
per  cent  above  the  rated  interrupting 
current  of  the  breaker,  single  tests 
running  as  high  as  7,000  amp.  On 
the  basis  of  a  maximum  of  27.1  kv. 
for  a  single  grid  the  36-kv.  tests  in 
this  series  represent  the  equivalent  of 
376  kv.  impressed  on  a  complete  pole 
unit  of  ten  breaks. 

Average  interrupting  times  for  all  of 
the  427  tests,  including  those  down  to 
500  amp.,  less  than  10  per  cent  of  the 
interrupting  rating,  fall  within  a  band 
from  2.21  to  2.98  cycles,  or  a  spread 
of  0.77  cycle  over  a  current  range 


from  10  to  133  per  cent  of  the  inter¬ 
rupting  rating  and  at  equivalent  pole- 
unit  voltages  up  to  more  than  twice 
phase-to-phase  voltage.  Furthermore, 
these  tests  were  made  on  circuits  which 
at  full  excitation  show  rates  of  rise 
of  recovery  voltage  varying  from 
2,450  to  5,850  volts  per  microsecond. 

Margin  of  safety  factor 

Summarizing  these  tests  further,  80 
per  cent  of  them  were  made  at  volt¬ 
ages  the  equivalent  of  or  better  than 
330  kv.  for  a  complete  pole  unit  of 
ten  breaks.  Disregarding  equivalent 
voltages  higher  than  this,  and  assum¬ 
ing  as  a  further  factor  of  safety  that  a 
single-pole  unit  should  be  capable  of 
interrupting  phase-to-phase  voltage, 
there  is  full  justification  for  the  state¬ 
ment  that  the  interrupting  elements 
of  this  breaker  have  been  subjected  to 
large  numbers  of  tests  which  imposed 
upon  them  the  same  interrupting  duty 
thev  would  have  encountered  had  they 
been  part  of  a  three-pole  breaker  inter¬ 
rupting  short  circuits  up  to  3,850,000 
kva.  under  the  most  severe  voltage 
conditions  possible  on  a  330-kv. 
system. 

These  proving  tests  disclose  a  very 
convincing  factor  of  safety  over  the 
2,500.000  kva.  rating  actually  applied 
to  this  circuit  breaker  at  287.5  kv. 
They  provide,  as  well,  most  reassur- 


Table  IV — Interrupting  Tests  on 
a  Single  Break 


Test 

Average 

Number 

Avtrage 

Interrupting 

Voltage 

Current 

of 

Time 

(Kv.) 

(Amp.) 

Tests 

(Cycles) 

22 

500 

18 

2  94 

33 

700 

18 

2.87 

44 

900 

18 

2.81 

65 

1,100 

18 

2.66 

66 

1,300 

18 

2.62 

72 

1,600 

18 

2.73 

36 

1,600 

36 

2.51 

3,000 

36 

2.46 

4,500 

36 

2.30 

6,000 

36 

2.21 

38 

6,750 

36 

2.31 

Although  the  maximum  test  voltage  in 
Series  P  represents  equivalent  phase-to-phase 
voltage  higher  than  the  CO-cycle  Insulation 
test  on  the  breaker,  average  interrupting 
times  are  well  within  the  3-cycle  requirement. 
Of  the  108  tests  recorded  in  this  series,  the 
spread  between  the  longest  and  the  shortest 
time  for  a  single  interruption  was  1.1. 5  cycles, 
though  current  values  ran  as  low  as  10%  o( 
the  breaker’s  rating. 

Of  the  180  tests  recorded  in  Series  G,  the 
longest  single  interruption  was  2.95  cycles 
(at  1,500  amp.)  and  the  shortest  time  1.85 
cycles  (0,000  amp.),  a  spread  of  1.10  cycles 
for  the  entire  series. 


ing  evidence  of  the  reliability  of  rat¬ 
ings  applied  to  earlier,  more  conven¬ 
tional  circuit  breakers  of  double-break 
design,  incorporating  the  same  funda¬ 
mental  principles  of  arc  rupture,  but 
whose  rated  interrupting  capacities 
have  been  justified  by  extrapolation 
methods. 


Electric  Rates  Cut  $96,000,000  Since  1933 


Two-thirds  of  the  total  classi¬ 
fied  rate  reductions  made  in  the 
past  three  and  a  half  years  by 
privately  owned  utilities  have 
been  electric  rate  reductions.  For 
this  same  period  the  reductions 
in  electrical  rates  amounted  to 
nearly  four  times  those  in  gas, 
nearly  five  times  those  in  tele¬ 
phone  and  more  than  thirty  times 
those  in  water  rates.  These  facts 
are  indicated  in  the  1936  report 
of  the  committee  on  progress  in 
public  utility  regulation.  National 
Association  of  Railroad  and  Util¬ 
ities  Commissioners.  The  survey 
covers  the  reports  of  32  state 
commissions,  representing  80  per 
cent  of  the  total  (1930)  popu¬ 
lation. 

-A  segregation  of  the  data  by 
geographical  divisions  is  given  in 
the  accompanying  table. 


Annual  Electric  Rate  Reductions  by  Geographic  Divisions 


Geographic 
Division  or 


First 
Six  Months 


ralemiar  Years  — 


Residential 
Only  Jan.  1, 
1930,  to 
June  30, 


Section 

1936 

19.35 

1934 

1933 

1936,  Inc.* 

New  England  . 

_  $l,.5.-.6,7.36 

$3,921,572 

$1,052,872 

$1,5.52,969 

$3,844,249 

Mid.  Atlantic  . 

_  2.52,410 

14,977,918 

471,524 

2,516,843 

10,724,256 

E.  No.  Central  . .  . 

_  5,791,191 

7,521,420 

9,782,676 

10,151,934 

12,631,84.3 

W.  No.  Central  . . . 

_  811,250 

1,150,753 

871,154 

2,413,772 

1,408,4.34 

So.  Atlantic  .  .  . 

.  .  2,829,705 

2,506,081 

4,868,346 

1,844,705 

2,128,680 

E.  So,  Central  .  .  . 

_  8.50.242 

1.191..360 

.587,796 

819,000 

1,0.36,240 

W.  So.  Central  . 

....  35.915 

985.0.50 

86,000 

10,000 

741,715 

Mountain  . 

_  146,420 

1,015,710 

318,081 

335,678 

777,934 

Pacific  . 

_  5,718,869 

3.900,906 

532,683 

2,219.7.36 

63.668 

Total  . . . 

_ $17,992,738 

$37,170,770 

$19,171,132 

$21,864,637 

$.33,357,019 

•  Of  the  32  commissions  reporting,  some  20  reported  the  residential  electric  reductions 
separately.  The  total  reductions  reported  by  these  20  (163,864,758)  is  67.2  per  cent  of 
the  total  reported  by  all  32  ($96,199,277). 
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Wire  Reel  Stand 

Rigged  to  Rear  of  Truck 

Wire  Hauled  Easier,  Faster  and  Safer  by 
Rig  Which  Costs  Small  Fraction  of  Trailer 

By  F.  O.  LEWIS 

Supervisor  Transportation  Department,  Dayton  Power  &  Light  Company 


r.  -H 


A  DEVICE  which  simplifies  the 
problem  of  hauling  and  string- 
.  ing  wire  in  line  construction 
is  now  being  used  by  our  crews  with 
very  satisfactory  results.  We  call  it  a 
reel  stand,  and  have  developed  it  to 
provide  our  construction  men  with  a 
safer,  faster  and  easier  method  of  wire 
handling.  As  may  be  seen  in  the  ac¬ 
companying  illustrations,  it  is  essen¬ 
tially  a  sturdy  frame  which  is  at¬ 
tached  to  the  rear  of  a  truck. 

The  stand  consists  of  a  channel  iron 
frame,  which  carries  a  spindle  bar 
supported  at  three  points.  The  frame 
is  attached  to  the  rear  of  the  truck  by 
three  brackets  mounted  permanently 
on  the  rear  body  cross-member.  Bear¬ 
ings  located  at  the  lower  end  of  the 
reel  stand  are  cut  out  on  the  lower 
side,  permitting  the  stand  to  be  at¬ 
tached  or  removed  from  the  truck 
quickly  when  either  empty  or  loaded. 
It  is  also  equipped  with  a  brake  that 
is  adjustable  for  reels  of  all  sizes 
used  in  our  work.  The  purpose  of 
this  brake  is  to  govern  the  speed  at 
which  reels  can  rotate  and  to  regulate 
the  amount  of  sag  in  the  wire. 

Excellent  for  private  way 

Thus  the  device  may  be  attached  to 
the  wire  reel,  and  by  the  use  of  the 
winch  the  reel  may  be  drawn  up  to 
any  position  on  the  back  of  the  truck 
for  hauling  and  for  stringing  of  the 
wire.  In  case  wire  is  to  be  strung 
on  a  private  right-of-way  the  reel 
stand  may  be  detached  from  the  truck 
and  set  up  on  stiff  legs  provided  for 
fills  purpose. 

Sii  ce  developing  the  reel  stand  we 
have  l)een  able  to  eliminate  the  use 


of  trailers  for  hauling  wire.  Operat¬ 
ing  costs  have  been  reduced  in  the 
Dayton  Power  &  Light  Company  gar¬ 
age  as  a  result,  for  a  reel  stand  can 
be  built  at  1/15  the  cost  of  a  trailer, 
and  a  sufficient  numl)er  can  be  kept 
on  hand  at  all  times  to  take  care  of 
our  needs.  All  of  our  construction 


trucks  are  being  fitted  with  supports 
for  carry  ing  the  new'  stands. 


IT' 


Wire  reel  stand 
hauls  and  strings 
wire  from  truck 
or  from  ground 
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HOWARD  EHRLICH . EDITOR 


Who  Will  Service 
Dealer-Sold  Appliances 

AN  OLD  PROBLEM  in  new  dress  has  been  spotted 
offing  by  the  more  far-sighted  management 
forces:  Who  is  going  to  service  all  these  appliances 
now  being  sold  by  the  dealer? 

The  question  becomes  more  important  when  it  is 
realized  that  dealers  are  now  selling  79  per  cent  of 
the  electric  refrigerators,  31  per  cent  of  the  ranges  and 
18  per  cent  of  the  water  heaters,  just  to  mention  the 
major  appliances.  Of  the  smaller  appliances,  dealers 
are  now  selling  88  per  cent  of  the  clothes  washers,  87 
per  cent  of  the  vacuum  cleaners,  74  per  cent  of  the 
ironing  machines,  82  per  cent  of  the  miscellaneous  ap¬ 
pliances,  and  the  trend  is  constantly  upward. 

Who  is  going  to  service  these  appliances?  Before 
we  can  say,  “obviously  the  dealer  will  service  the  ap¬ 
pliances  he  sells,”  it  may  be  wise  to  recall  the  condi¬ 
tions  of  the  sale. 

Justified  or  otherwise,  the  customer  may  well  turn 
up  at  the  company  office  and  say:  “Gentlemen,  I  have 
already  been  to  the  dealer.  But  he  takes  too  long  to 
fix  the  appliance,  he  charges  too  much  and  he  doesn’t 
seem  to  care  whether  he  ever  fixes  it  or  not. 

“You  sent  my  name  to  the  dealer,  and  at  your 
suggestion  I  bought  from  him.  You  approved  me  as 
a  credit  risk,  your  home  economist  came  to  my  home 
and  taught  me  how  to  use  the  appliance,  you  billed 
me  for  it  each  month  on  my  electric  service  bill  and 
I  paid  you.  In  view  of  all  these  conditions,  I  now 
come  to  you  and  ask  you  what  you  are  going  to  do 
about  it?” 

Well,  what  is  the  company  going  to  do  about  it? 
The  problem  is  not  so  serious  that  it  need  be  solved 
today.  However,  the  situation  does  point  out  the  need 
for  increased  attention  on  the  part  of  the  utility  com¬ 
pany  to  the  servicing  responsibility  of  the  dealer.  And 
the  sooner  a  company  has  this  problem  on  the  way  to 
a  completely  satisfactory  solution  the  sooner  that  com¬ 
pany  will  be  freed  from  one  more  onerous  customer- 
relations  situation. 

A  number  of  plans  are  being  briefly  discussed. 
Enjoying  some  current  favor  is  a  plan  to  insure  that 


all  company  employees  properly  stress  the  fact  that 
the  company  is  simply  a  unit  assisting  in  a  sale  by  the 
dealer.  Checks  would  be  made  to  be  sure  this  rela¬ 
tionship  was  stressed. 

This  somewhat  negative  insurance  feature  is,  how¬ 
ever,  considered  only  secondary  to  the  more  positive 
idea  of  working  out  a  servicing  plan  for  the  dealer, 
a  plan  that  pays  its  way.  The  prices  for  appliance 
servicing  would  be  identical  whether  the  work  was 
done  by  the  company  or  by  the  dealer,  or  the  dealer’s 
prices  might  even  be  less.  The  dealer  would  enjoy 
the  profits  of  the  servicing  work,  and  at  the  same 
time  take  on  more  of  his  direct  responsibility  for  ap¬ 
pliance  servicing. 

It  is  possible  that  some  part  of  this  servicing  prob¬ 
lem  might  be  solved  if  the  utilities  were  to  use  their 
good  offices  to  help  bring  about  a  better  understanding 
between  the  manufacturers  and  the  dealers  as  to  service 
responsibility  during  the  guarantee  period. 

The  problem  is  destined  to  become  of  increasing 
importance  with  each  year’s  volume  of  appliance  sales, 
and  it  is  one  which  the  foresighted  utility  company 
will  have  worked  out  with  its  dealers  before  the  cus¬ 
tomer  comes  in  to  complain. 

Pitfalls  in  System  Planning 

Few  subjects  are  more  interesting  to  power  com¬ 
pany  engineers  right  now  than  system  planning. 
The  problem  is  so  fascinating  that  a  word  of  caution 
may  not  be  amiss  with  regard  to  balancing  costs 
against  attractive  technicalities  of  layout  such  as 
symmetrical  substation  placements,  duplication  of 
feeders,  erection  of  parallel  pole  lines,  installation  of 
transformer  reserves  and  excess  regulating  condenser 
capacity.  Does  the  added  load  expected  in  the  next 
half-decade  justify  a  particular  investment?  How 
much  money  should  be  appropriated  against  more 
distant  demands,  and  what  range  of  unit  capital  outlays 
in  dollars  per  kilowatt  should  be  admitted  to  the 
engineering  control  to  be  set  up?  Does  continuity  of 
service  warrant  soft-pedaling  investment  charges  in  the 
face  of  improving  business?  Is  a  development  of  the 
short  and  definite  type  preferable  to  one  which  is 
longer  and  more  vague  in  relation  to  the  future? 

No  categorical  answer  is  possible  to  such  ques¬ 
tions,  but  their  consideration  is  essential  if  economic 
pitfalls  are  to  be  cleared  in  any  particular  case.  Work 
of  this  kind  combines  engineering  computations  and 
paper  layouts  with  such  intangibles  as  forecasting 
regional  trends  in  power  supply,  neighborhood 
developments,  changing  perspectives  in  operating 
economy,  intersystem  relations  and  manufacturing 
'  progress.  The  use  of  equipment  transferred  from  other 
locations  instead  of  new  apparatus  would  seem  to  have 
hfid  its  day,  especially  in  connection  with  reconditioned 
switchgear.  Tolerance  of  equipment  of  grov  mg 
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obsolescence  may  have  been  excused  in  the  depths  of 
depression,  but  the  practice  is  no  longer  intrinsically 
good  engineering.  No  matter  how  logical  a  program 
may  appear  from  the  designer’s  viewpoint,  or  hpw 
attractive  a  period  set-up  may  look  in  a  looseleaf 
binder,  the  dollar  value  of  improvements  proposed 
should  establish  the  basic  measurement  of  feasibility. 
Circuitous  schemes  of  energy  supply  for  the  sake  of 
service  reliability  should  be  weighed  in  this  scale 
against  their  broader  advantages.  Duplication  of 
apparatus  and  lines  may  fit  into  the  program  like  a 
glove,  but  their  necessity  today,  next  year  or  later 
should  be  subjected  to  intensive  scrutiny  by  staff 
groups  representing  operating  and  sales  outlooks  as 
well  as  by  the  engineers  and  their  superiors.  For  in 
the  long  run  dollar  responsibility  for  system  develop¬ 
ment  includes  every  angle  of  service,  and  private  own¬ 
ership  is  being  challenged  more  and  more  to  prove  its 
capacity  to  use  money  to  greatest  advantage  by  keeping 
out  of  economic  pitfalls  and  doing  an  unbeatably 
efficient  job  in  planning  for  the  future. 

For  Some  One,  an  Orchid 

IT  IS  less  than  two  years  ago  that  a  group  of  utility 
leaders  got  together  and  drew  up  a  national  program 
for  rural  electrification  which  could  be  undertaken  by 
the  utilities.  Under  this  plan,  something  like  351,000 
new  customers,  both  farm  and  non-farm,  would  be 
served  by  78,180  miles  of  distribution  lines  costing 
$113,685,000. 

The  average  cost  of  these  lines  was  $1,454  per 
mile.  Today’s  figures  show  that  the  average  cost  this 
year  will  be  $1,253,  a  drop  of  $201  per  mile.  For 
this  decrease  of  14  per  cent,  to  some  one  should  go  an 
orchid,  for  the  same  budget  appropriation  which  used 
to  provide  for  six  miles  will  now  allow  seven  to  be 
constructed.  And  by  this  difference  of  $201  per  mile 
are  rural  lines  moved  that  much  nearer  economical 
justification. 

Back  of  this  practical,  tangible  achievement  stands 
the  engineer — in  the  electrical  manufacturing  plant,  in 
the  public  utility  company,  in  the  government  bureau. 
Tee  square  and  triangle  are  solving  this  major  problem 
of  the  nation.  Perhaps  it  is  inevitable  that  on  a  draft¬ 
ing  table  this  particular  orchid  comes  to  rest. 

• 

Buyers  Reference  a  Supplement 

OU  are  reading  Part  I  of  the  December  19,  1936, 
issue.  Accompanying  it  is  a  supplement  (Part  II) 
constituting  the  Annual  Buyers  Reference  Number  of 
Electrical  World.  Hundreds  of  new  products  have 
appeared  in  the  revival  that  has  been  1936,  and  these 
as  well  as  new  firms,  new  trade  names  and  new  ad¬ 
dresses  are  compiled  in  the  368  pages.  From  those 
pages  the  buyer  and  specifier  can  locate,  specify,  requi¬ 


sition  and  satisfy  his  needs  for  the  electrical  and  allied 
products  which  the  nation’s  manufacturers  offer.  A 
continued  feature  this  year  is  a  set  of  engineering  data 
tables  that  help  make  the  volume  one  place  to  figure 
out  what  to  buy  and  where  to  buy  it. 

Organization  for  Results 

Great  interest  attaches  to  the  newest  highway  light¬ 
ning  program  to  be  announced,  that  of  Ohio’s  plan 
to  have  forty-eight  “educational  safety  highways.”  Out¬ 
standing  point,  one  not  to  be  overlooked,  is  that  Ohio 
Power  Company  and  Dayton  Light  &  Power  are  co¬ 
operating  agents  in  a  well-rounded  highway  program 
which  has  organized  the  many  interested  parties  to 
secure  results. 

Ohio  State  Safety  Council,  headed  by  a  forward- 
looking  state  Supreme  Court  judge,  is  the  spearhead 
in  the  campaign,  and  it  is  an  agency  of  this  type  that 
can  and  does  apply  its  energies  to  better  lighting,  yes, 
but  also  to  better  roads,  to  better  automobiles,  to  care¬ 
ful  driving  and  to  the  formation  of  local  committees 
and  state-wide  groups  to  crystallize  public  opinion  for 
the  four-part  program. 

The  subject  of  modern  highway  lighting  is  good 
for  an  argument  any  time  in  almost  any  operating 
company.  Regardless  of  this,  however,  the  Ohio  plan 
will  be  watched  with  interest,  for  it  seems  to  be  a  well- 
conceived  and  effective  way  to  reach  a  proper  solution 
to  the  present  highway  lighting  situation. 

Preferred  Preferreds 

iiTT’S  AN  ILL  WIND”  begins  the  old  proverb,  and 
X  the  present  low  money  rates  offer  many  an  oppor¬ 
tunity  for  savings  to  the  public  utility  operator  accus¬ 
tomed  to  search  out  every  opportunity  for  economies. 
Funded  debt  has  been  much  in  the  news  as  one  com¬ 
pany  after  another  in  sound  condition  took  advantage 
of  propitious  circumstances  to  refund  at  lower  interest 
rates. 

Now  it  is  preferred  stocks  that  are  being  sub¬ 
jected  to  scrutiny,  particularly  the  sevens  and  sixes  that 
have  a  suitable  call  price,  are  marketwise  somewhere 
near  the  call  .price  and  which  declined  less  than  the 
average  did  during  the  late  unpleasantness. 

“We  are  having  no  difficulty  whatsoever,”  is  the 
word  from  a  company  just  starting  a  conversion  pro¬ 
gram.  Stockholders  of  this  company,  at  least,  know 
money  is  working  at  reduced  wages,  are  familiar  with 
the  callable  privilege  and  seem  pleased  that  the  low¬ 
ered  dividend  rate  is  higher  than  that  obtained  now¬ 
adays  from  commensurate  investments. 

Here  is  another  answer  to  the  problem  posed  (1) 
by  mounting  taxes,  assessments  and  impositions  and 
(2)  by  the  current  vogue  of  ordering  lowered  rates  in 
distinction  to  ordering  reasonable  rates. 
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Something  f or  N  othi  ng  Politics 


The  late  Meyer  Guggenheim  was  very  proud  of 
his  sons,  but  occasionally  he  thought  it  advisable 
to  prick  their  day  dreams — to  make  them  think 
their  proposals  all  the  way  through  before  starting  on 
something  which  just  might  develop  to  be  a  lemon 
instead  of  a  peach — a  receivership  instead  of  a  bonanza. 

He  would  listen  all  the  way  through  to  an  enthusiastic 
recital  of  an  ambitious  plan  to  make  a  couple  more 
millions.  Patiently  he  would  suck  at  his  pipe,  nodding 
at  each  detail  unfolded  by  the  excited  youngsters.  When 
he  was  quite  certain  they  had  projected  the  plan  no 
further  in  their  minds  he  would  remove  his  pipe  and 
remark:  “Und  denn?” 

Which  may  be  the  explanation  of  why  the  youngsters, 
when  turned  out  on  their  own,  picked  so  few  lemons 
and  so  many  bonanzas.  Why  their  “luck”  in  corralling 
so  many  natural  resources  a  few  years  hack  roused 
the  ire  of  Gifford  Pinchot.  Why,  to  prevent  them  from 
nailing  down  everything  in  sight,  Woodrow  Wilson  in¬ 
duced  Congress  to  spend  fifty  million  dollars  building 
a  government  railroad  up  in  Alaska,  with  a  view  to 
giving  other  folks,  who  lacked  such  parental  training, 
an  equal  chance. 

Though,  sad  to  relate,  this  particular  chance  for  the 
underprivileged  has  turned  out  to  be  mostly  a  head¬ 
ache  for  the  taxpayers. 

All  of  which  has  nothing  to  do,  at  the  moment,  with 
prospecting  for  new  gold  fields  or  copper  mines.  Nor 
any  of  the  other  projects  in  which  the  Guggenheims 
have  been  interested.  It  has  very  much  to  do  with  the 
idea  of  thinking  a  policy  through,  ai.d  figuring  out  just 
where  it  will  lead,  before  rushing  in  to  dig  the 
foundation. 

At  the  moment,  of  course,  the  United  States  govern- 
-  ment  is  the  biggest  business  institution  there  is  in 
this  country,  not  only  in  the  old  sense,  hut  rapidly 
approaching  the  narrower  sense  of  regular  business 
enterprise,  when  one  considers  Tennessee  Valley,  the 
Post  Office  Department.  Rural  Electrification,  old  age 
and  unemployment  insurance,  and  what  next! 

In  former  years  it  did  not  make  a  great  deal  of  dif¬ 
ference  whether  the  government  was  run  extravagantly 
or  economically,  though  one  would  never  suspect  that 
to  read  the  debates  of  bygone  Congresses.  But  actually 
the  difference  in  cost  to  the  average  citizen  if  the  govern¬ 
ment  went  on  a  spending  spree  was  picayune. 

That  day  has  gone  forever.  It  has  gone  without  any 
regrets,  apparently,  to  a  vast  majority  of  the  American 
electorate.  It  is  idle  to  contend,  as  many  are  doing 
that  nearly  17,000,000  people  voted  against  the  present 
Administration  on  November  3.  The  important  thing 
is  that  about  10,000,000  more  than  that  voted  for  it. 
The  present  outlook  of  every  man  and  woman  in  the 
Administration,  or  in  the  House  and  Senate,  is  that  in 
recent  history  at  least  no  politician  has  been  defeated 
because  he  voted  for  bigger  spending,  or  for  further 


injection  of  the  government  in  lines  formerly  reserved 
for  individual  initiative.  On  the  contrary,  many  went 
down  to  defeat  because  they  were  tied  up  politically 
with  a  group  that  opposed  both. 

It  may  not  be  idle,  but  it  is  rather  academic,  also, 
to  contend  that  in  a  few  years  the  people  will  realize 
the  burdens  which  these  two  governmental  policies, 
indorsed  by  such  a  flabbergasting  majority  of  the  elec¬ 
torate,  are  putting  on  their  own  shoulders,  and  that 
a  reversal  of  governmental  policy  will  be  forced  by 
a  popular  uprising.  It  may  come,  but  there  is  little 
historical  precedent  to  sustain  such  a  theory. 

Taxes  are  very  much  like  the  weather  in  Mark  Twain’s 
famous  remark,  everybody  talks  about  it  but  nobody 
does  anything  about  it.  This  has  been  true,  if  we  can 
believe  the  historians,  in  the  rise  and  fall  of  every  ; 
government  about  which  there  is  authentic  data. 

IN  OUR  own  case  we  have  this  long  background  I 
where  for  far  more  than  a  hundred  years  the  I 
expenditures  of  the  government  have  never  been  brought  1 
home  to  the  individual  citizen,  if  we  continue  thinking  I 
about  the  great  majority  which  by  its  votes  can  and  i 
will  determine  governmental  policy. 

Why,  then,  bother  to  consider  the  question  at  all,  it 
might  be  asked.  Why  not  just  let  the  government  and  ^ 
the  country  drift,  and  stop  worrying  about  the  rapids 
every  sound  thinker  knows  to  be  ahead  unless  the  J  < 

present  course  is  changed?  * 

For  two  reasons:  First,  because  it  is  natural  to  strug¬ 
gle.  A  swimmer  will  try  to  save  himself  just  before  i 
drowning  even  if  he  jumped  in  with  the  full  intention  I 

of  ending  his  life.  Second,  because  there  are  a  few  I 

gleams  of  hope.  i  ! 

One  of  the  most  interesting  aftermaths  of  the  recent  j  > 

election  has  been  the  comparing  of  notes  of  orators  back  ] 
in  Washington  after  their  labors.  It  develops  that  in 
virtually  every  state  in  the  union  great  stress  was  laid 
by  the  Administration  side  on  one  point.  This  was  < 
that  whatever  might  be  the  extravagance  in  Washing-  ;  ' 

ton,  it  was  benefiting  the  particular  locality  or  state  in  s 
which  the  speaker  was  talking.  ; 

There  is  a  rather  grim  note  about  this  so  far  as  I 

the  South  is  concerned.  Take  South  Carolina,  for  ! 

example.  Senator  James  F.  Byrnes  was  opposc-d  in  f 
the  primary  by  two  anti-New  Dealers.  In  his  first  r 

speech  and  every  subsequent  talk  (frequently  all  three  ^ 

talked,  according  to  South  Carolina  custom,  one  after  [ 
the  other  from  the  same  platform  to  the  same  audience)  * 
he  admitted  the  impeachment.  He  had  voted  for  the 
New  Deal.  But  what  had  the  New  Deal  done  for  South  F 

Carolina?  For  the  first  time  since  the  Civil  War  the  * 

South  was  getting  its  share  of  pork  from  the  federal  s 
treasury.  He  recited  the  taxes  paid  by  South  Carolina.  ‘ 

and  added  up  the  federal  spending  in  the  Palmetto  »■ 

State,  showing  that  the  state  had  received  roughly  3 

about  ten  times  what  it  paid  in  federal  taxes!  " 


52  (.3912) 


ELECTRICAL  WORLD  4-  DECEMBER  19,  1936 


s 


—By  CARTER  FIELD 


This  noted  journalist  gives  his  personal  com¬ 
ments  and  interpretations  on  current  happen¬ 
ings  affecting  the  electrical  industry.  His 
background  and  his  location  at  Washington 
make  his  thoughts  informative  and  interesting 
even  though  all  may  not  agree  with  him. 


In  Pennsylvania  the  proportion  was  about  the  same. 
In  many  other  states  it  was  smaller.  But  in  every  case 
the  state  received  more  than  it  paid. 

All  of  which  gave  the  voters  of  individual  states  and 
communities  that  thrill  which  ranks  high  among  human 
pleasurable  reactions — of  getting  something  for  nothing! 


NOW  a  part  of  this  was  downright  deception.  For 
the  orators  in  every  case  did  not  include  all  of 
the  federal  taxes  the  folks  in  those  states  were  and  are 
paying.  But  part  of  it  was  true.  Even  if  those  unmen¬ 
tioned  taxes  had  been  included  every  state  would  still 
have  received  more  than  it  paid  out  to  the  federal 
government. 

The  answer,  of  course,  was  and  is  that  the  federal 
government  is  spending  about  twice  what  it  is  taking 
in  by  way  of  taxes.  It  has  been  and  still  is  borrowing 
the  rest  of  the  money. 

This  is  part  of  the  gleam  of  hope. 

There  are  men  in  high  station  in  Washington  who 
do  not  agree  with  this.  A  very  prominent  radical  sen¬ 
ator  predicted  at  a  recent  dinner  party  that  there 
would  be  no  curtailment  worth  mentioning  of  spending, 
no  matter  what  President  Roosevelt  might  want  to  do, 
but  that  there  need  be  no  concern  about  the  mounting 
federal  debt.  His  prediction  was  that,  after  a  few 
years,  the  government  would  resort  to  greenbacks,  call¬ 
ing  in  ail  its  bonds,  and  thus  ending  all  interest 
payments. 

There  was  no  Meyer  Guggenheim  present  to  inquire: 
Tnd  denn?”  The  senator  apparently  thought  the 
only  important  feature  would  be  that  the  government 
would  save  paying  interest  on  its  debt  and  thereby 
shave  expenses. 

But  nothing  of  that  sort  will  happen  while  Franklin 
D.  Roosevelt  is  president.  He  is  a  gentleman,  despite 
his  pleasant  yessing  of  most  callers,  of  very  profound 
convictions  and  of  great  stubbornness.  Whether  he  be 
right  or  wrong  is  another  matter,  not  for  the  moment 
under  consideration.  And  one  of  the  few  real  fears 
he  has  about  governmental  policies  is  a  horror  of  print¬ 
ing  ])ress  money. 

Hence,  if  we  can  assume  a  projection  of  Roosevelt 
policies  over  a  reasonable  length  of  time,  it  is  certain 
that  the  locally  applied  political  argument  which  was 
so  potent  in  the  recent  campaign  will  not  be  available. 
Probably  not  even  in  1940.  Certainly  not  in  1944. 
Por  the  government  will  have  been  forced — always 
assuming  a  continuance  of  the  Roosevelt  policies — to 
gather  as  much  in  taxes  as  it  spends.  Actually  con¬ 


siderably  more,  for  it  must  tax  for  interest,  if  not  for 
sinking  funds,  in  addition  to  expenditures. 

Another  part  of  the  gleam  of  hope  lies  in  the  possi¬ 
bility  that  with  the  disappearance  of  this  argument 
will  come  a  demand  from  the  public  for  economy  in 
operation  of  these  governmental  enterprises.  There 
have  been  waves  of  this  in  the  past.  They  seldom 
accomplish  much,  but  never  before  has  there  been 
much  at  stake — so  far  as  the  individual  voter  was  con¬ 
cerned.  But  once  this  idea  of  getting  something  for 
nothing  is  punctured,  as  it  alrnost  surely  will  be,  such 
a  public  sentiment  as  applauded  Calvin  Coolidge’s  thrift 
might  develop. 

Meanwhile,  it  is  up  to  private  business  to  demon¬ 
strate  to  the  country  that  private  operation  is  better — 
and  cheaper — than  government  operation.  Particularly 
in  those  lines  of  industry  which  are  l>eing  subjected  to 
government  competition,  of  which  the  electric  industry 
is  for  the  time  being  the  worst  sufferer. 

They  are  up  against  a  terrific  handicap  in  this 
comparison.  Publicly  owned  utilities  have  all 
sorts  of  unfair  advantages,  notably  in  taxes  and  inter¬ 
est  charges.  Right  now  comes  an  added  handicap  in 
security  taxes.  A  privately  owned  utility,  beginning 
January  1,  will  be  paying  3  cents  of  every  S1.02  labor 
cost  to  the  government.  Eventually  it  will  be  paying 
9  cents  of  every  S1.06  of  labor  cost  to  the  government. 
Publicly  owned  utilities  will  escape  this  tax  burden 
entirely,  as  they  escape  so  many  others. 

Moreover,  the  utilities  will  not  be  able  to  pass  this 
on  to  the  consumers  promptly,  as  will  most  lines  of 
industry,  in  increased  prices.  Their  charges  are  regu¬ 
lated.  Happily,  the  netv  payroll  costs  must  be  con¬ 
sidered  in  any  future  rate  revisions. 

But  the  public  must  be  convinced,  if  this  dangerous 
policy  of  our  government  is  to  be  kept  within  bounds 
in  the  years  to  come,  that  it  costs  the  individual  citizen 
— the  citizen  who  pays  no  income  taxes — more  for  the 
government  to  operate  an  electric  system  in  his  town 
than  if  a  private  company  operated  it.  In  brief,  that 
his  electricity  will  cost  him  too  much  if  politicians 
control  its  production  and  distribution. 

That,  plus  the  ending  of  the  delusion  about  getting 
something  for  nothing,  just  may  preserve  America  as 
the  land  of  opportunity  and  initiative.  In  most  other 
countries  there  are  both  opportunity  and  initiative, 
but  they  are  confined  rather  strictly  to  political  lines! 
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Urge  Utilities  to  Plan  for  Future 
As  Fisher  Reeeives  McGraw  Medal 

Balzari  presents  award  at  gathering  of  leaders  of  electrical  industry 
on  Pacific  Coast  —  Mullendore  expresses  confidence  that  difficulties 
can  be  surmounted  as  new  fields  for  public  service  are  opened 


Confidence  in  the  ability  of  the 
utility  industry  to  surmount  difficul¬ 
ties  in  building  for  a  greater  future 
was  sounded  last  week  by  W.  C.  Mul¬ 
lendore,  executive  vice-president  of 
the  Southern  California  Edison  Com¬ 
pany,  Ltd.,  at  the  presentation  in  San 
Francisco  of  the  James  H.  McGraw 
medal  to  Robert  Earl  Fisher,  vice- 
president  of  the  Pacific  Gas  &  Electric 
Company. 

Pointing  out  that  co-operation  was 
both  a  necessity  and  a  virtue,  Mr.  Mul¬ 
lendore  declared  that  it  is  “the  base 
of  our  present  economic  system  in 
which  the  extremes  of  specialization 
of  the  work  of  each  individual  makes 
co-operation  essential  for  the  ex¬ 
change  of  commodities  necessary  to 
comfort  and  happiness  of  each  indi¬ 
vidual.”  He  said  that  co-operation 
was  not  new  in  the  electrical  industry 
as  it  required  such  action  on  the  part 
of  the  thousands  of  men  and  women 
in  the  industry  to  build  it  to  its  pres¬ 
ent  state  within  the  short  space  of 
fifty  years. 

The  award  of  the  McGraw  medal  to 
Mr.  Fisher  in  recognition  of  his  con¬ 
structive  contribution  to  the  advance¬ 
ment  of  co-operation  in  the  electrical 
industry  through  his  creative  leader¬ 
ship  in  co-ordinating  and  promoting 
the  development  of  the  electrical  mar¬ 
ket  in  northern  California  was  unani¬ 
mous  by  the  committee  of  judge§. 

In  presenting  the  medal  at  the  testi¬ 
monial  dinner  at  the  Fairmont  Hotel, 
R.  A.  Balzari,  president  of  the 
McGraw-Hill  Company  of  California, 
called  upon  the  utility  industry  to 


continue  the  high  ideals  expressed  in 
the  philosophy  of  the  founder  of  the 
McGraw-Hill  organization.  Mr.  Bal¬ 
zari  said  that  Mr.  McGraw  twelve 
years  ago  had  established  a  series  of 
annual  awards  to  encourage  construc¬ 
tive  thinking  for  the  advancement  of 


R.  E.  Fisher  (left)  receiving  McGraw 
award  from  R.  A.  Balzari 


the  electrical  industry  and  the  service 
to  the  public. 

More  than  400  leaders  of  the  elec¬ 
trical  industry  of  the  San  Francisco 
Bay  area  and  other  Pacific  Coast 
cities  gathered  to  honor  Mr.  Fisher, 
as  he  received  the  gold  medal,  an  en¬ 
graved  certificate  and  $100  in  cash  in 
recognition  of  his  splendid  work  in 
business-building  co-operative  pro¬ 
grams  for  all  branches  of  the  industry 
in  the  territory  served  by  his  company 
and  as  an  outstanding  national  leader. 


Mr.  Mullendore  urged  the  electrical 
industry  to  co-operate  in  building 
confidence  in  the  work  which  is  being 
done  to  expand  service  to  the  public 
and  to  be  relentless  in  the  fight  against 
unfounded  propaganda  directed 
against  it. 

Urges  fight  against  propaganda 

“Propaganda  directed  against  the 
electrical  industry  sometimes  wins 
converts  within  our  own  ranks,”  he 
said.  “We  can  imagine  the  public 
being  fooled  by  propaganda,  but  it  is 
inexcusable  for  members  of  the  in¬ 
dustry  to  be  victimized  by  untruths 
when  the  facts  have  been  retold  in¬ 
numerable  times.  Co-operation  is 
built  on  confidence  and  confidence  re¬ 
lies  upon  facts.  We  cannot  be  good 
co-operators  until  we  have  restored 
faith  in  our  own  family.  One  way  to 
do  this  is  to  nail  every  lie  told  about 
our  business  wherever  and  whenever 
we  hear  them.” 

It  was  pointed  out  by  Mr.  Mullen¬ 
dore  that  there  is  a  tremendous  field 
of  public  service  being  opened  up  con¬ 
tinually  by  new  inventions  and  the 
public  acceptance  of  the  conveniences 
that  electricity  can  bring.  “All  indus¬ 
tries  compete  with  us  for  the  con¬ 
sumer’s  dollar,”  he  said.  “We  have 
the  greatest  value  to  offer  and  we 
need  only  the  spirit  of  co-operation 
such  as  we  are  honoring  here  to  capi¬ 
talize  upon  our  advantage,”  he  said. 

“With  confidence  and  faith  in  our 
industry,  with  belief  in  the  fairness 
of  our  fellows,  with  optimism  and 
courage  we  can  do  naught  but  suc¬ 
ceed.” 

Prof.  Paul  Cadman  of  the  I  niver- 
sity  of  California  and  personal  friend 
of  Mr.  Fisher  presided  at  the  dinner. 

After  paying  high  tribute  to  Mr. 
Fisher  as  an  active  leader  Mr.  Balzari 
read  the  following  citation: 

Robert  Earl  Fisher,  vice-president  of  the 
Pacific  Gas  &  Electric  Company,  ha?  long 
been  a  leader  of  co-operation  among  elec- 
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Power  Industry  Adopts  New  Views 
Under  Federal  Regulation  Measure 

Commission  counsel  says  achievements  in  sound  corporate  and 
financial  practices  justified  action  of  Congress  —  Old  practices,  once 
dignified,  rapidly  becoming  outmoded  —  Changes  seen  beneficial 


trical  men  in  California.  Back  in  1922, 
when  rigorous  competitive  conditions  were 
demoializing  the  industry  and  retarding  the 
development  of  the  electrical  market,  he 
fought  for  fair  dealing,  better  standards  and 
higher  ethics  and  won  the  support  of  all 
factions.  He  succeeded  in  establishing  a 
“gentlemen’s  agreement”  that  defined  the 
status  of  all  branches  of  the  industry,  in  a 
constructive  program  for  mutual  progress. 
It  established  the  first  strong  roots  of  a 
broad  co-operation  which  was  to  advance 
the  development  of  the  use  of  electric 
ser\icc  throughout  the  great  area  of 
northern  California. 

For  three  years  he  headed  the  Pacific 
Coast  Electrical  Bureau  in  its  work  of 
organizing  and  promoting  industry  prog¬ 
ress.  He  helped  establish  and  was  president 
of  the  Electrical  Development  League  of 
San  Francisco.  His  company  has  been  a 
leader  in  co-operation  throughout  the  vast 
empire  of  the  far  \^’est. 

In  1933  his  company  fostered  the  organi¬ 
zation  of  the  Electric  Appliance  Society  of 
Northern  California  and  gradually,  by  the 
persistent  and  cumulative  influence  of  its 
fine  example  and  unselfish  devotion  to  the 
improvement  of  trade  conditions,  has 
brought  great  benefit  to  the  electrical  in¬ 
dustry.  This  society  has  co-ordinated  the 
advertising  and  promotion  of  manufacturers, 
wholesalers,  dealers  and  utilities  and 
greatly  increased  its  volume  and  effective¬ 
ness.  His  company  has  united  more  than 
eight  hundred  dealers  in  a  regular  program 
of  reporting  monthly  sales,  to  increase  the 
market  knowledge  of  the  industry.  It  has 
helped  accelerate  the  growth  of  the  elec¬ 
trical  business,  by  inspiring  and  guiding 
the  conduct  of  a  continuing  series  of  co¬ 
ordinated  seasonal  promotion  campaigns 
that  have  made  selling  history,  year  after 
year,  throughout  this  area.  This  has  cre¬ 
ated  a  high  degree  of  harmony  among 
these  electrical  men  by  demonstrating  the 
constructive  self-interest  in  organized  co¬ 
operation. 

Mr.  Fisher  has  practiced  his  own  preach¬ 
ing  by  directing  the  sales  energies  of  his 
own  company  to  the  pioneering  of  new 
markets  and  to  the  upbuilding  of  indepen¬ 
dent  trade  outlets  to  take  over  the  business 
as  demand  is  established.  This  has  won  the 
active  co-operation  of  other  trades,  that  sell 
electrical  appliances,  in  elevating  the 
standards  of  electric  service.  Under  his 
leadership  the  electrical  industry  has 
played  an  outstanding  part  in  local  progress 
and  in  serving  the  public  welfare. 

In  recognition  of  this  distinguished  con¬ 
tribution  to  the  advancement  of  co-operation 
in  the  electrical  industry  the  judges  have 
awarded  to  Mr.  Fisher  the  Medal  for  Co¬ 
operation  for  1936,  given  under  the  James 
H.  -McGraw  Award. 


Buys  Two  Generators 

The  Tennessee  Valley  Authority  has 
purch'tsed  two  48,000-hp.  generators, 
valued  at  $934,000,  from  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany.  The  generators  are  to  be  in¬ 
stalled  at  Pickwick  Landing  Dam,  now 
Under  construction. 


Strikingly  beneficial  effects  of  the 
new  federal  regulation  of  public  util¬ 
ities  were  seen  in  the  changes  in  the 
practices  of  the  electric  operating  in¬ 
dustry  by  Oswald  Ryan,  general  coun¬ 
sel  of  the  Federal  Power  Commission. 

Speaking  before  the  fourth  annual 
student  conference  on  power  utilities, 
under  the  auspices  of  George  Wash¬ 
ington  University  in  Washington  last 
week.  Mr,  Ryan  declared  that  during 
the  sixteen  months  which  have  elapsed 
since  the  passage  of  the  federal  power 
act,  known  as  Title  II  of  the  utility 
act,  indications  point  to  the  presence 
of  a  new  view  in  the  industry  which  is 
filled  with  bright  promise  to  the  in¬ 
vesting  and  consuming  public.  Old 
policies  and  practices,  once  dignified 
by  wide  use  and  respectability,  he 
said,  are  rapidly  becoming  outmoded 
under  the  new  federal  regulation. 

“What  has  happened  in  this  brief 
time  has  more  than  justified  the  ac¬ 
tion  of  Congress,”  Mr.  Ryan  declared. 
“More  sound  progress  has  been 
achieved  in  the  corporate  and  finan¬ 
cial  practices  of  the  power  industry 
during  this  period  than  has  been  ac¬ 


complished  in  any  equal  length  of 
time  since  this  industry  began.” 

These  results  are  real  and  not  imag¬ 
inary,  Mr.  Ryan  declared,  pointing  out 
that  actual  record  of  facts  in  cases 
that  have  come  before  the  commission 
reveal  substantial  progress  toward  the 
simplification  of  the  corporate  struc¬ 
ture  of  the  operating  industry.  Such 
changes  appear  in  the  elimination  of 
unnecessary  corporations,  he  said, 
thus  paving  the  way  to  substantial 
economies  in  operations  and  a  strong¬ 
er  financial  credit  for  the  operating 
utilities. 

It  was  pointed  out  that  these  mer¬ 
gers  have  been  consummated  under 
federal  supervision  upon  terms  that 
safeguard  the  interest  of  consumers 
and  investors.  “The  abandonment,  in 
many  instances,  of  unsound  financial 
practices  among  operating  companies 
has  followed  the  enactment  of  the  new 
law,”  Mr.  Ryan  said.  “Large  op¬ 
erating  companies,  which  have  hereto¬ 
fore  jeopardized  the  interest  of  their 
consumers  by  sacrificing  their  depre¬ 
ciation  reserves  to  pay  unwarranted 
dividends  to  their  parent  companies. 


FREEZES  EARTH  TO  PREVENT  SLIDE — Engineers  at  Grand  Coulee 
Dam  designed  refrigeration  machines  to  halt  a  slide  of  200,000  cn.yd. 
of  earth.  The  machines  circulated  hrine  through  6  miles  of  pipe  to 
freeze  a  dam  25  ft.  thick,  105  ft.  long  and  40  ft.  high 
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Expansion  of  T.V.A.  Power  Project 
Enjoined  by  F  ederal  Court  Decision 

Judge  Gore  grants  temporary  restraining  order  to  nineteen  operating 
utilities  seeking  test  of  act  —  Constitutionality  question  to  he  aired  at 
March  8  hearing  —  Limitations  of  order  exempts  33  projects 


have  modified  their  policies  at  the  sug¬ 
gestion  or  direction  of  the  Federal 
Power  Commission.” 

Another  beneficial  result  of  the  new 
legislation,  Mr.  Ryan  said,  is  the  elim¬ 
ination  of  improper  interlocking  rela¬ 
tions  between  various  operating  util¬ 
ities  and  between  operating  utilities 
and  manufacturing  and  financial  com¬ 
panies  having  business  dealings  with 
such  utilities. 

“There  are  strong  indications,”  Mr. 
Ryan  said,  “that  the  electric  operating 
industry  will  co-operate  with  the  fed¬ 
eral  government  in  the  new  era  into 
which  we  are  now  entering.”  This 
was  seen  by  the  fact  that  the  operat¬ 
ing  industry  has  not  thus  far  chal¬ 
lenged  the  new  federal  power  act. 


is  to  freeze  the  activities  of  T.V.A.  as 
of  August  20,  last  and  to  insist  that 
the  case  he  tried  on  its  merits  next 
March.  The  court  did  not  pass  on  the 
constitutionality  of  the  T.V.A.,  but 
held  that  the  allegations  raised  grave 
issues  both  of  law  and  fact  which  can¬ 
not  properly  be  determined  upon  a 
hearing  for  an  injunction. 

It  was  ruled  by  Judge  Gore  that  the 
T.V.A.  be  permitted  to  complete  its 
transmission  lines  and  substations 
now  under  construction  and  that  the 
injunction  did  not  interfere  with 
T.V.A.  operations  in  the  territory 
ceded  to  it  by  agreement  of  January 
4,  1934,  with  Commonwealth  &  South¬ 
ern,  nor  w'ill  it  prevent  other  cus¬ 
tomers  from  tying  on  to  rural  lines 
now  being  erected  and  being  used  by 
rural  electric  membership  corpora¬ 
tions. 

The  bill  brought  by  the  nineteen 
utilities  attacked  the  constitutionality 
of  the  federal  power  agency  on  funda¬ 
mental  grounds  that  the  power  pro¬ 
gram  authorized  by  the  act  transcends 
the  power  of  Congress. 

The  62-year-old  jurist,  former  law 
partner  of  Secretary  of  State  Cordell 
Hull,  in  restraining  expansion  of 
T.V.A.  power  activities  took  cogniz¬ 
ance  of  “very  active  competition”  be¬ 
tween  some  of  the  complainants  and 
the  T.V.A.  He  ruled  that  the  T.V.A. 
was  restrained  from  “soliciting  pres¬ 
ent  or  potential  customers”  of  the 
power  companies.  Asserting  that  afii- 
davits  show  that  some  of  the  com¬ 
panies  and  the  T.V.A.  “are  actively 
soliciting  each  other’s  business.” 
Judge  Gore  added  that  each  was  “try¬ 
ing  to  influence  customers  not  to  con¬ 
tract  for  electric  service  with  the 
other.” 


Great  significance  was  seen  by  lead¬ 
ing  utility  officials  in  the  decision 
of  Federal  District  Judge  John  J. 
Gore,  at  Nashville,  Tenn.,  in  tem¬ 
porarily  enjoining  the  Tennessee  Val¬ 
ley  Authority  from  further  expansion 
of  its  electric  power  activities  pending 
determination  of  a  permanent  injunc¬ 
tion  to  be  argued  March  8,  1937. 

The  temporary  injunction  imposing 
limitations  on  any  further  extension 
of  power  facilities  of  the  T.V.A.  was 
granted  to  nineteen  utility  operating 
companies  which  are  seeking  a  ruling 
on  the  constitutionality  of  the  federal 
power  agency.  The  utilities  com¬ 
plained  that  they  were  being  injured 
by  the  continuous  expansion  of  the 
T.V.A.  power  activities  and  asked  that 
they  be  stopped  pending  the  outcome 
of  the  litigation. 

The  injunction  granted  by  Judge 
Gore  did  not  affect  some  35  projects 
now  in  the  course  of  construction  or 
operation.  This  exemption  was 
granted  on  the  plea  of  James  L.  Fly, 
general  solicitor  for  T.V.A.,  who 
argued  that  these  projects  were  essen¬ 
tial  at  present  and  “under  no  cir¬ 
cumstances  should  work  be  stopped. 

The  effect  of  the  restraining  order 


Small  Towns  Favor 
P.W.A.  Power  Loans 

Results  of  voting  in  110  towns  and 
communities  strongly  favor  asking  for 
or  accepting  P.W.A.  loans  to  build 
electric  power  and  light  systems  to 
compete  with  established  services,  or 
to  construct  new  systems  where  none 
existed  before. 

Dr.  Clark  Foreman,  director  of  the 
power  division,  declared  that  98  towns 
with  population  under  10,000  favor 
such  P.W.A.  assistance,  while  seven¬ 
teen  disapprove.  The  vote  in  towns 
of  10,000  to  99,000  population  was 
thirteen  for  and  seven  against,  while 
in  communities  of  100,000  to  599.999 
the  vote  was  four  for  and  one  against. 


Commission  Bans  Extensions 

Application  of  the  Wisconsin  Power 
&  Light  Company  to  extend  its  lines 
into  towns  where  the  Richland  Coun¬ 
ty  electric  co-operative  has  already 
set  poles  has  been  denied  by  the 
consin  Public  Service  Commission. 


HI(»H-PRESSIJRE  I  NIT — New  non-oonden!>in|E  turbine  recently  put  into 
operation  by  Virginia  Eleetrie  &  Power  Company  at  Riebmond.  The 
superposed  installation  exhausts  steam  to  the  mains  supplying  low- 
pressure  turbines.  The  turbine  is  rated  at  12,500  kw. 
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SupremeCourtOrdersDukePower 
Suit  Against  P.W.A.  to  Be  Retried 

Chiel  Justice  Hughes  says  “delusive  interests  of  haste”  cannot  interfere 
with  orderly  processes  —  Indefinite  delay  seen  in  use  of  federal  loans 
and  grants  to  construct  power  plants  in  competition  with  utilities 


Indefinite  delay  in  the  construction 
of  51  electric  power  projects  with 
P.W.A.  funds  appears  likely  as  a  re¬ 
sult  of  the  decision  of  the  Supreme 
Court  this  week  in  remanding  to  the 
lower  court  for  retrial  the  case  of  the 
Duke  Power  Company.  The  utility 
had  sought  a  test  of  the  constitution¬ 
ality  of  the  right  of  the  Public  Works 
Administration  to  make  loans  and 
grants  to  municipalities  for  construc¬ 
tion  of  publicly  owned  and  operated 
electric  power  plants  in  competition 
with  private  industry. 

In  sharp  judicial  tones  the  Supreme 
Court  admonished  both  a  Circuit 
Court  of  Appeals  and  a  district  court 
for  “irregularities  in  practice”  and 
“delusive  interests  of  haste”  in  han¬ 
dling  the  case.  Chief  Justice  Charles 
Evans  Hughes  held  that  such  pro¬ 
cedure  should  not  interfere  with  the 
orderly  processes  of  law. 

In  a  per  curiam  opinion  Chief  Jus¬ 
tice  Hughes  said  that  “this  case  pre¬ 
sents  irregularities  in  practices  which 
we  think  should  not  be  overlooked. 
We  express  no  opinion  on  the  rele¬ 
vancy  or  effect  of  the  evidence  or 
otherwise  upon  the  merits.” 

Ickes  sees  further  delay 

With  51  similar  P.W.A.  power  proj¬ 
ects  involving  $50,089,891  loans  and 
grants  being  indefinitely  held  up,  Sec¬ 
retary  Harold  L.  Ickes.  as  P.W.A.  ad¬ 
ministrator,  declared  that  “the  result 
of  this  technical  decision  will  mean 
further  delay  in  construction  of 
P.W.A.  power  projects  in  the  event 
that  private  power  interests  persist  in 
dilatory  tactics.” 

Mr.  Ickes  expressed  the  view  that 
the  P.\^  .A.  should  “adhere  to  its  pol¬ 
icy  of  preserving  and  protecting  allot¬ 
ments  made  for  those  projects  despite 
the  litigation  which  remains  un¬ 
solved.” 

The  total  ultimate  cost  of  the 
P-W.A.  power  projects  throughout  the 
country  will  be  $112,824,916,  includ¬ 
ing  the  $50,089,891  of  loans  and 
“rants  made  by  the  federal  agency. 
Attornev-General  Homer  S.  Cum¬ 


mings  expressed  regret  that  the  Su¬ 
preme  Court  did  not  deal  with  the 
basic  issues,  indicating  that  the  gov¬ 
ernment  would  press  its  point  through 
one  suit  or  another. 

“I  regret  that  a  decision  on  the 
merits  was  deemed  impossible,”  he 
said.  “It  is  highly  important  that  the 
constitutional  questions  involved 
should  be  settled  as  soon  as  possible.” 

Oppose  plant  on  Saluda  River 

The  net  effect  of  the  decision  of  the 
Supreme  Court  in  the  Duke  Power 
case  is  that  the  suit  must  be  retried  in 
the  light  of  present  conditions  which 
will  give  both  sides  the  opportunity  to 
present  new  evidence. 

The  Duke  Power  case  arose  when 
the  company  and  the  Southern  Public 
Utilities  Company  sued  to  set  aside  a 
$2,852,000  loan  and  grant  to  Green¬ 
wood  County  in  South  Carolina  to 
construct  a  hydro-electric  plant  at 
Buzzard  Roost  on  the  Saluda  River  to 
serve  Greenwood  and  adjoining  coun¬ 
ties.  The  utilities  claimed  that  there 


was  no  need  for  the  project  and  that 
if  erected  power  would  be  supplied 
primarily  not  only  to  one  large  indus¬ 
trial  user,  but  in  unfair  competition. 
In  effect,  it  was  argued,  the  govern¬ 
ment  had  no  constitutional  right  to 
subsidize  municipal  ownership  and 
operation  in  competition  to  private 
industry. 

Judge  H.  H.  Watkins  of  the  Federal 
District  Court  for  Western  South 
Carolina  ruled  for  the  utility,  grant¬ 
ing  an  injunction  against  the  loan  and 
grant.  The  Fourth  Circuit  Court  of 
Appeals,  in  an  opinion  by  Justice 
John  J.  Parker,  upset  the  lower  court 
last  February.  The  Duke  interest, 
joined  by  Southern  Public  Utilities 
Company,  appealed  to  the  Supreme 
Court. 

West  Penn  Power  to  Spend 
$700,000  on  Transmission 

To  provide  transmission  facilities 
for  increased  power  supply  available 
when  an  addition  to  its  Springdale  sta¬ 
tion  is  completed,  the  West  Penn 
Power  Company  plans  erection  of  a 
new  transmission  line  from  its  Char¬ 
leroi  substation  to  Luxor,  Pa.  Con¬ 
struction  work  on  the  project,  about 
30  miles  in  length,  will  start  as  soon 
as  weather  conditions  are  favorable. 
The  project  will  involve  an  expendi¬ 
ture  of  $700,000.  with  line  control, 
transformers  and  other  equipment. 


Wide  World 


POWER  SYSTEM  IN  MINIATURE — This  tiny  electric  power  system  was 
placed  on  public  display  last  week  at  the  New  York  Museum  of  Science 
and  Industry  in  the  R.C.A.  Building  at  Rockefeller  Center,  New  York. 
Watching  its  operation  is  the  designer,  George  G.  Hyde,  staff  engineer 
of  the  Power  Authority  of  New  York 
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Consolidated  Edison 
Cuts  Rates  $7,000,000 

A  slash  of  $7,000,000  a  year  in 
electric  rates  in  New  York  City  is  to 
become  effective  January  1  as  a  result 
of  an  agreement  between  the  Public 
Service  Commission  and  the  electric 
companies  of  the  Consolidated  Edison 
System.  With  this  reduction,  electric 
customers  will  pay  about  $22,500,000 
less  for  service  than  paid  in  1931 
when  the  first  cut  of  about  $8,500,000 
was  negotiated. 

Monthly  minimum  charges  are  to 
be  reduced  from  $1  to  90  cents  for 
the  first  10  kw.-hr.  This  change  will 
affect  nearly  every  one  of  the  2,090,- 
000*  customers  of  the  electric  com¬ 
panies  and  effect  an  estimated  saving 
of  $2,510,000  annually. 

Rates  to  small  commercial  con¬ 
sumers  are  to  be  revised  to  effect  an 
annual  saving  of  $1,065,000.  Whole¬ 
sale  rates  of  the  New  York  Edison  and 
Bronx  companies  are  to  be  revised, 
making  a  saving  of  $2,380,000  an¬ 
nually.  Cuts  in  the  manufacturing 
rates  will  produce  savings  of  over 
$620,000  a  year,  while  the  power  rate 
cut  of  Brooklyn  Edison  will  save  cus¬ 
tomers  $105,000  annually.  Charitable 
institutions  and  hospitals  will  save 
$80,000  annually  through  rate  cuts. 

The  System  has  agreed  to  write  off 
$40,000,000  of  unclassified  fixed  capi¬ 
tal  of  New  York  Edison  and  nearly 
$20,000,000  of  fixed  capital  of  gas 
companies  provided  proposed  merger 
of  System  companies  is  approved. 

• 

Los  Angeles  Votes 
Utility  Acquisition 

Purchase  of  the  electric  properties 
of  the  Los  Angeles  Gas  &  Electric 
Corporation  by  the  Los  Angeles, 
Calif.,  Department  of  Water  and 
Power,  at  a  price  of  $46,340,000,  was 
authorized  by  Los  Angeles  voters  at  a 
special  election  December  8.  The 
vote  was  yes,  91,300;  no,  43,768.  A 
straight  majority  was  required  for  pas¬ 
sage.  Less  than  18  per  cent  of  the 
city  registration  voted  on  the  charter 
amendment  authorizing  the  purchase. 

Ending  long  litigation  between  the 
city  and  three  gas  companies  serving 
the  city,  amendment  also  set  up  pro¬ 
cedure  for  granting  gas  franchises 
under  which  the  Los  Angeles  Gas  & 
Electric  Corporation,  Southern  Cali¬ 
fornia  Gas  Company  and  the  Southern 


Counties  Gas  Company  may  obtain 
35-year  franchises,  paying  the  city 
$505,000  for  past  use  of  the  city 
streets  and  a  future  percentage  of 
gross  receipts  estimated  at  $150,000 
per  year. 

The  amendment  authorized  the 
Board  of  Water  and  Power  Commis¬ 
sioners  to  borrow  $46,340,000  with 
which  to  buy  the  electric  properties  of 
the  Los  Angeles  Gas  &  Electric  Cor¬ 
poration.  It  is  assumed  the  commis¬ 
sion  will  issue  revenue  bonds  against 
the  earnings  of  the  Bureau  of  Power 
and  Light  and  sell  them  to  a  syndicate 
of  bond  houses. 


Hartford  to  Install 
40,000-Kw.  Unit 

A  40,000-kw.  steam  turbo-generator 
and  a  400,000-lb.-per-hour  boiler  with 
auxiliary  equipment  will  be  added  to 
the  South  Meadow  plant  of  the  Hart¬ 
ford  Electric  Light  Company  during 
the  coming  year.  The  generating  unit 
contract  has  been  awarded  to  the  Gen¬ 
eral  Electric  Company  and  the  con¬ 
struction  contract  to  the  Stone  &  Web¬ 
ster  Engineering  Corporation.  Boston. 

Steam  will  be  produced  at  850  lb. 
per  square  inch  and  a  temperature  of 
900  deg.  F.  At  this  writing  the  boiler 
and  condenser  contracts  have  not  been 
awarded.  An  enlargement  of  the  pres¬ 
ent  station  building  will  be  required 
and  the  unit  will  generate  at  11  kv. 
It  is  expected  that  the  work  will  be 
completed  by  the  late  spring  of  1938. 
The  present  units  in  the  station  com¬ 
prise  one  40,000-kw.  and  two  20,000- 
kw.  steam  turbo-generators  and  one 
10,000-kw.  mercury  -  turbo  -  generator. 
The  estimated  cost  of  the  plant  en¬ 
largement  is  $3,500,000. 


American  KnKineerinr  Connell — Annual 
meeting,  Mayflower  Hotel,  Washington, 
D.  C.,  January  14-16.  Frederick  M. 
Peiker.  executive  secretary,  744  Jack- 
son  Place,  Washington,  D.  C. 

American  Institute  of  Electrical  Engi¬ 
neers — Winter  convention.  New  York, 
N.  Y.,  January  25-21).  H.  H.  Henline, 
national  secretary,  33  West  39th  Street, 
New  York,  N,  Y. 

National  Electrical  Mannfacturers  Asso¬ 
ciation — Midwinter  meeting,  Waldorf- 
Astoria  Hotel,  New  York,  February 
14-18.  W.  J.  Donald,  managing  di¬ 
rector,  155  East  44th  Street,  New  York. 


New  York  City  Rejects 
Proposed  Power  Plant 

Proposal  of  Mayor  Fiorella  H.  La- 
Guardia  requesting  a  federal  grant  to 
construct  a  city-owned  power  plant  at 
the  new  Brooklyn  College  was  turned 
down  this  week  by  the  New  York  city 
committee  of  the  whole  of  the  Board 
of  Estimate. 

Mayor  LaGuardia,  champion  of  a 
city  electric  rate  “yardstick,”  had 
sought  to  obtain  $180,000  of  federal 
money  to  be  used  with  $200,000  of  city 
funds  to  build  the  “yardstick”  power 
plant.  Borough  President  Raymond  V. 
Ingersoll  of  Brooklyn  favored  the 
Mayor’s  measure. 

Comptroller  Frank  J.  Taylor  led  the 
opposition,  arguing  that  the  loan 
would  be  of  no  “value  to  the  city.” 

Although  the  vote  of  the  board  must 
be  ratified  in  open  session,  it  was  ap¬ 
parent  by  the  line-up  that  the  proposal 
would  meet  with  final  defeat  when  the 
board  meets  in  open  session.  It  was 
estimated  that  the  power  scheme  would 
save  $11,000  a  year.  Comptroller 
Taylor  declared  that  generation  of 
power  by  a  publicly  owned  plant 
would  be  more  expensive  than  pur¬ 
chase  of  current  from  private  com¬ 
panies. 


Lighting  Plan  in  Detroit 

A  five-year  plan  for  street  lighting 
improvement  to  cost  $3,000,000  has 
been  prepared  by  Louis  J.  Sehrenck, 
general  superintendent  of  the  Detroit 
Public  Lighting  Commission.  Two- 
thirds  of  this  program  would  be  de¬ 
voted  to  increased  lighting  on  the 
more  heavily  traveled  streets  in  the 
city.  A  total  of  5.000  new  street  light¬ 
ing  posts  would  be  installed  under  this 
program,  resulting  in  an  estimated  in¬ 
creased  maintenance  budget  of  190.- 
000  annually. 


T.V.A.  Dams  Set  New  Record 

Generating  plants  at  Wilson.  Norris 
and  Wheeler  Dams  produced  116,172.- 
700  kw.-hr.  of  electricity  in  November 
to  set  a  new  T.V.A.  generating  record, 
C.  L.  Karr,  superintendent  of  power 
operations,  announced.  Gross  powder 
revenues  for  the  month  totaled  $20d,' 
600.  Mr.  Karr  said  gross  revenues  for 
the  twelve  months  ended  November  30 
totaled  $1,576,000,  as  against  S934,- 
000  for  the  same  period  a  year  ago. 
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Output  Continues  to  Set  New  Records 


Increasing  by  34,000,000  kw.-hr. 
over  the  preceding  week,  the  output 
of  electric  light  and  power  stations 
during  the  week  ended  December  12 
set  another  all-time  record  with 
1278,303,000  kw.-hr.  This  was  14.9 
per  cent  more  than  in  the  like  week 
of  1935  and,  for  the  third  consecutive 
time,  24  per  cent  above  1929,  accord¬ 
ing  to  figures  announced  by  the  Edi¬ 
son  Electric  Institute. 

As  is  evident  from  the  table  of 


weekly  output,  1936  is  gradually  in¬ 
creasing  its  lead  over  1935,  from  11.9 
per  cent  in  the  week  of  November 
14  to  the  present  14.9  per  cent. 

Regionally  the  Central  industrial 


Weekij  Output,  Millions  of  Kw.>Hr. 

1936  1935  1934 

Dec.  12.. 2. 278  Dec.  14..  1,983  Dec.  15..  1,767 

Dec.  .‘>..2,244  Deo.  7..  1,970  Deo.  8..  1,743 

Nov  28.  .2,  134  Nov.  30  1,877  Dec,  1.. 1,684 

Nov.  21.. 2. 196  Nov.  23.  .1,953  Nov.  24. .  1 ,705 

Nov.  14.  .2.170  Nov,  16.  .1,939  Nov.  17. .  1 ,691 

Nov,  7.  .2,169  Nov  9  .1,914  Nov.  10. .  1 .676 

Oct.  31  2.176  Nov.  2  . 1,897  Nov.  3  .1.669 


and  Southern  states  are  ahead,  with 
gains  exceeding  17  per  cent  over  last 
year,  both  showing  only  moderate 
changes  in  the  past  few  weeks. 


Per  Cent  Change  from  Previous  Years 

. - Week  ended - , 

Recion  Dec.  12  Dee.  5  Nov.  28 

New  England .  -1-12  4  -1-11.8-1-11.1 

Middle  Atlantic .  -f  13  7  -H 13  8  -1-13.3 

Central  I^ostrial .  -fl7.3  -i-i6.8  +16.3 

WeetCMitral .  +11  7  +10.3  +  8.0 

Southern  Statee .  -1-17.1  -i-18  8  -1-18.1 

Rooky  Mountain .  -1-13  8  -1-12  3  +10.8 

Pacific .  +  7.3  +  8.2  +  9.2 


United  States .  -t-14  9  -t-13  9  +13  7 


Japanese  Companies 
Plan  to  Combine 

As  the  result  of  a  series  of  con¬ 
ferences.  the  presidents  of  five  large 
flectricity  enterprises  in  Japan  have 
2?reed  to  merge  their  companies  into 
“Be  if  Slate  control  is  necessary. 

They  express  the  opinion  that  the 
^  way  to  settle  the  electricity  prob- 
of  the  country  would  be  to  in¬ 
trust  the  management  of  electricity  en¬ 
terprises  to  a  private  company  under 
strong  State  control,  in  accordance 
"ith  the  existing  electricity  regulations. 

It  was  announced  last  September 
that  the  Japanese  government  pro¬ 
posed  to  put  under  state  management 
'e  of  t1  e  biggest  electricity  compa¬ 


nies.  It  was  estimated  that  the  re¬ 
sultant  cost  of  electric  power  would 
be  lowered  by  20  per  cent. 

Last  August  the  Japanese  Cabinet 
rejected  a  proposal  of  the  Minister  of 
Communications  to  nationalize  elec¬ 
trical  enterprises.  The  Minister’s 
plan,  announced  in  June,  was  for  state 
control  for  the  industry  by  setting  up 
a  state  company  with  a  capital  of 
S580,000,000. 

• 

Canada  Power  Output  Higher 

Kilowatt-hour  output  of  central 
electric  stations  in  Canada  was  2,378,- 
399,000  in  October,  as  against  2,041,- 
679.000  in  September  and  2,162,569,- 
tXK)  in  October  last  year. 


Urges  Tri-State  Meet 
Discuss  T.V.A.  Power 

A  congressional  investigation  to  de¬ 
termine  “the  extent  private  sources  of 
finance  have  been  closed”  to  cities 
seeking  to  acquire  electric  power  dis¬ 
tribution  plants  was  proposed  this 
week  by  Mayor  Roy  Ingram  of  sub¬ 
urban  Tarrant  City,  Ala. 

Mayor  Ingram  is  calling  a  three- 
State  meeting  of  municipal  oflficials  at 
Decatur  on  December  29  to  discuss 
the  situation.  Invitations  have  been 
sent  to  Mayors  of  Alabama,  Missis¬ 
sippi  and  Tennessee  “who  are  inter¬ 
ested  in  Tennesee  Valley  Authority 
power”  to  meet  for  “an  assertion  of 
policy.”  The  meeting  is  expected  to 
he  well  attended. 
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Light  and  Power  Stocks  Advance 


PRICE  TREND  OF  37  ; 
POWER  AND  LIGHT  i 
COMMON  STOCKS 


1930  1931  1932  1933  1934  1935  d  F  M  AM  d  duly  Aug.S«pt.  Oct,  Nov.  Doc. 

1936 

Following  the  Supreme  Court’s  decision  in  the  Duke  Power  rase,  prices 
of  electric  light  and  power  stocks  showed  brisk  gains  this  week.  “Electrical 
World”  index,  38.9;  last  week,  38.1  . 


New  Utility  Issues 
Total  $31,000,000 

Several  substantial  offerings  were 
made  during  the  past  week  by  electric 
light  and  power  companies  in  all  of 
which  refunding  operations  were  in¬ 
cluded.  An  interesting  feature  of  the 
new  financing  is  the  fact  that  two  of 
the  issues  were  offered  at  a  premium. 
Tlie  individual  issues  follow: 

Connecticut  Light  &  Power,  $16,000,000, 
first  and  refunding  mortgage  bonds,  3'i  per 
cent,  ]‘166,  price  104  per  cent  and  accrued 
interest. 

Missouri  Power  &  Light,  $9,000,000  first 
mortgage  bonds,  3-^i  per  cent,  1966,  price 
102  per  cent  and  accrued  interest;  15.000 
shares  $6  cumulative  preferred  stock,  price 
$101.50  per  share. 

Kansas  Electric  Power,  $5,000,000,  first 
mortgage  bonds,  .series  A,  3'/^  per  cent, 
1966,  price  100  and  accrued  interest. 

Recent  filings  with  the  S.E.C.  in¬ 
clude: 

Ohio  Edison,  $26,834,000,  first  mortgage 
bonds,  3'^4  per  cent,  1972;  proceeds  to  re- 
deem  outstanding  securities. 

Horida  Power,  $10,000,000,  first  mortgage, 
4  per  cent  bonds,  1966,  and  $2..500,000  of  5 
per  cent  sinking  fund  debentures,  1946;  to 
redeem  outstanding  securities  and  for  addi¬ 
tional  working  capital. 

Edison  Sault  Electric,  $1,042,800,  first 
mortgage  sinking  fund  bonds,  series  A,  4’/>, 
1961. 

Applications  for  exemption  from 
the  Public  Utility  Holding  Company 
Act  have  been  filed  with  S.FLC.  and 
acted  upon  as  follows: 

Green  Mountain  Power  Corporation, 
Mont|)elier,  Vt.,  a  subsidiary  of  New  Eng¬ 
land  Power  Association,  has  filed  for  exemp¬ 
tion  from  filing  a  declaration  with  respect 
to  the  issue  of  121  shares  of  no  par  value 
common  stock  by  the  applicant  to  New  Eng¬ 
land  Power  .\ssociation  in  connection  with 
the  merger  of  Stamford  Light,  Heat  & 
Power  Company  with  the  applicant. 


.\piilication  by  Nevada  California  Elec¬ 
tric  (iorporation,  which  had  registered  as  a 
holding  company,  for  an  order  declaring  it 
no  longer  to  be  a  holding  company  under 
tlie  provisions  of  the  Act,  has  been  granted. 

• 

Associated  Appeal 
Date  Set  By  Court 

Presiding  Judge  Martin  T.  Manton 
of  the  Circuit  Court  of  Appeals  has 
set  January  4  as  the  date  to  hear  an 
appeal  of  the  A.ssociated  Gas  &  Elec¬ 
tric  Company  and  other  interests  in 
their  action  to  reorganize  the  National 
Public  Service  Corporation.  The  ap¬ 
peal  was  taken  from  a  recent  decision 
of  United  States  District  Judge  Sam¬ 
uel  Mandelhaum.  dismissing  the  peti¬ 
tion  for  reorganization  of  the  company 
under  Section  771)  of  the  Federal  Rank- 
ruptcy  Act. 

Judge  Manton  also  signed  an  order 
restraining  New  York  Trust  Company, 
trustee,  from  auctioning  712.411 
shares  of  Jer.sey  Central  Power  & 
Light  Company  common  until  Jan¬ 
uary  LS.  The  Jersey  Central  stock, 
collateral  supporting  National  Public 
Service  debentures,  represents  control 
of  the  utility  and  is  being  sought  by 
both  Associated  and  Public  Service  of 
New  Jersey. 

• 

Amerieaii  Gas  Wins  Tax  Claim 

Ruling  has  been  made  by  the 
United  States  Court  of  Claims  that 
American  Gas  &  Electric  Company 
and  affiliated  companies  are  entitled 
to  recover  in  suit  brought  against  the 
federal  government  for  overpayment 


of  income  taxes,  but  suspended  entry 
of  judgment  to  await  filing  of  ‘Stipu¬ 
lation  showing  exact  amount  due. 


Utilities  Pay  Off 
on  Accumulations 

Among  the  utilities  which  have  re¬ 
cently  made  payments  on  dividends 
are  the  following: 

Indiana  Hydro  Electric  Power  Company 
has  declared  a  dividend  of  $4.37 a  share 
on  7  per  cent  preferred  stock,  payable  De¬ 
cember  15  to  stock  of  record  December  11, 
leaving  arrears  of  $9.50  a  share. 

Minnesota  Power  &  Light  has  declared 
accumulations  of  $2.33,  $2  and  $2  on  7  per 
cent,  6  per  cent  and  $6  preferred  stock, 
respectively,  all  payable  January  2  to  stock 
of  record  December  11,  leaving  arrears  of 
$3.94,  $3.33  and  $3.33  respectively. 

New  England  Power  Associates  has  de¬ 
clared  accumulations  of  $2  and  66  2/3  cents 
a  share  on  6  per  cent  and  $2  preferred 
stocks,  payable  January  2  to  stock  of  rec¬ 
ord  December  15,  leaving  arrears  of  $3  and 
$1  a  share  respectively. 

Northwestern  Electric  has  declared  accu¬ 
mulation  of  $1.75  a  share  on  7  per  cent 
preferred  stock,  payable  December  24  to 
stock  of  record  December  15,  leaving  ar 
rears  of  $21.87  a  share. 

Pacific  Power  &  Light  has  declared  ac¬ 
cumulations  of  $3.50  and  $3  on  7  per  cent 
and  $6  preferred  stocks,  respectively,  both 
payable  December  24  to  stock  of  record 
December  15,  leaving  arrears  of  $5.25  and 
$4.50  a  share,  respectively. 

J.  G.  White  Engineering  Corporation  has 
announced  that  effective  January  1  a  Christ 
mas  bonus  amounting  to  about  one-half 
of  one  month’s  salary  would  be  paid  to  the 
staff,  in  addition  to  a  raise  in  salaries  and 
wages. 

Mohawk  Hudson  Power  paid  a  dividend 
of  $3  a  share  on  the  first  preferred  stock. 
This  disbursement  will  reduce  arrears  on 
this  stock  as  of  November  1,  last,  to  $2.2.5 
a  share,  or  $887,744. 

Detroit  Edison  has  declared  an  extra 
dividend  of  $1  a  share  and  the  regular 
quarterly  dividend  of  $1  a  share,  both 
payable  January  15. 

• 

Utility  Cuts  Directorate 

Robert  F.  Pack,  president  Northern 
States  Power  Company.  Minneapolis. 
Minn.,  has  announced  that  tlie  board 
of  directors  of  that  company  lias  been 
reduced  in  number  and  that,  in  con¬ 
formity  with  tlie  present  trend  toward 
the  lessening  of  intercorporate  affilia¬ 
tions,  substantially  all  of  the  director- 
are  residents  of  the  territory  served  by 
the  company  and  are  not  directors  or 
officers  of  any  public  utility  compa¬ 
nies  other  than  those  comprised  m 
the  system  of  the  company  and  North¬ 
ern  States  Power  Company  (Wiscon¬ 
sin).  He  further  announced  that  the 
hoard  of  the  Minneapolis  General 
Electric  Company  has  taken  similar 
action. 
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produced  the  outslandinp  .ale.  total  of  JapanCSC  loVadc 
1,6 <6,596  lamps  with  a  retail  value  ot  r 

$251,494  during  the  31  days  of  the  Canadian  Market 

activity,  recently  concluded.  The  total 
sales  received  from  this  campaign 
show  an  increase  of  approximately  18 
per  cent  over  the  total  received  from 
a  similar  activity  conducted  during  the 
month  of  October,  1935. 


Manufacturers  Vote 
Increase  in  Dividends 

Announcements  covering  year-end 
dividend  payments  continue.  The 
following  electrical  manufacturing 
companies  are  making  disbursements: 

Sariframo  Electric,  regular  quarterly  divi- 
dent  of  50  cents  and  extra  of  25  cents  on 
common,  both  payable  December  24  to  stock 
of  record  December  17.  The  directors  also 
voted  a  Christmas  bonus  of  $41,000  to  em¬ 
ployees,  bringing  total  amount  paid  em¬ 
ployees  above  regular  compensation  this 
year  to  $115,000. 

Electric  Controller  &  Manufacturing,  spe¬ 
cial  dividend  of  $2.50  and  a  quarterly  dis¬ 
tribution  of  $1.  The  latter  represents  an 
increase  of  25  cents  over  the  last  quarterly 
payment  on  October  1. 

Birtnian  Electric,  dividend  of  75  cents 
paid  December  18  to  stock  of  record  Decem¬ 
ber  11.  against  25  cents  paid  previously. 


Plans  for  a  $250,000  light  plant  to 
he  built  in  Vancouver,  B.  C.,  Canada, 
by  the  Fuso  Electrical  Manufacturing 
Company  of  Tokyo,  Japan,  have  been 
announced.  Construction  is  expected 
to  start  next  spring  on  capital  financed 
equally  by  Canadian  and  Japanese 
capital.  The  proposed  plant  will  have 
a  capacity  of  20,0(K)  lamps  per  day. 
Japanese  machinery  is  reported  to  he 
used  in  the  plant  and  about  50  per 
cent  of  the  parts  will  be  brought  from 
Japan  for  assembly.  The  output  of  the 
plant  will  he  marketed  throughout 
Canada. 

By  manufacturing  a  major  portion 


World’s  Fair  Contracts 

All  contracts  let  by  “New  York 

orld's  Fair  1939  Incorporated”  shall 
be  on  the  basis  of  competitive  bids. 
Any  individuals,  firms  or  corporations 
who  desire  to  bid  on  any  construction 
work  to  be  let  by  contract  must  be 
pre-qualified  before  their  bid  can  be 
considered,  the  corporation  announces. 


Xf.V  • 

•  RtOORWln  »  INTIX'.RATFX 


G.E.  to  Build  New  Plant 

General  Electric  Company,  Schenec¬ 
tady.  N.  Y.,  has  awarded  a  contract 
to  the  H.  K.  Ferguson  Company, 
Cleveland,  Ohio,  for  a  new  two-story 
branch  plant  on  block  bounded  by 
Live  Oak.  Clay,  Polk  and  St.  Charles 
Streets,  Houston,  Tex.,  to  be  150  x  235 
ft.,  estimated  to  cost  close  to  $200,000. 
with  equipment.  Installation  will  in¬ 
clude  a  4.000-lh.  electric  freight  ele¬ 
vator.  Work  on  superstructure  is 
scheduled  to  begin  at  once. 


Lamp  Sales  in  Quaker  City 

The  Fall  Lamp  Campaign,  sponsored 
by  the  Electrical  Association  of  Phila¬ 
delphia,  with  the  co-operation  of  the 
three  manufacturer  members  of  the 
association,  incandescent  lamp  depart- 
•nent  of  General  Electric  Company, 
Hygrade-Sylvania  Corporation  and 
West'.nghouse  Lamp  Company  and  dis- 
tribulor  members  selling  these  lamps. 


SUPERVISED  ECONOMY — Colored,  flashing  signal  lights  attracted  Power 
Show  visitors  to  this  Leeds  &  Northrop  display  of  power  plant  instru¬ 
mentation.  One  hundred  and  forty-eight  separate  signals  are  shown  in 
this  display  of  a  modem  generating  plant 
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Field  Reports  on  Business 

With  the  approach  of  the  Christmas  holidays  business  continues 
highly  active.  In  reports  from  the  field  to  the  Electrical  World 
the  buying  of  electrical  equipment  for  widely  diversified  uses  is 
noted.  Retail  sales  are  soaring  and  department  store  executives 
report  brisk  sales  of  electrical  appliances. 


of  the  parts  and  assembling  them  in 
the  Dominion,  the  Japanese  company 
will  be  able  to  eliminate  the  tariff 
against  imported  lamps. 

The  company  has  been  exporting 
lamps  to  Canada  for  five  years  and 
has  an  action  pending  in  the  Ex¬ 
chequer  Court  of  Canada  seeking  de¬ 
claration  that  their  lamps  are  not  an 
infringement  on  patents  held  by  the 
Canadian  General  Electric  Company. 

Jubilee  Spurs  Xmas  Trade 

The  Electrical  League  of  Colorado 
and  Rocky  Mountain  Electrical  Asso¬ 
ciation  staged  their  second  annual 
Electrical  Jubilee  with  electrical  ap¬ 
pliance  and  lighting  expositions  in 
Colorado,  Wyoming,  New  Mexico,  Ne¬ 
braska,  Montana  and  South  Dakota, 
December  1-5.  At  the  Denver  Exposi¬ 
tion  approximately  $500,000  in  Christ¬ 
mas  trade  was  developed  with  other 
localities  reporting  proportionate  re¬ 
sults. 

Arrow-Hart  Plans  Addition 

Arrow-Hart  &  Hegeman  Electric 
Company,  Hartford,  Conn.,  has  ap¬ 
proved  plans  for  a  five-story  and  base¬ 
ment  addition  to  plant,  107  x  114  ft., 
and  will  begin  erection  at  early  date. 
General  contract  has  been  awarded  to 
the  Bartlett-Brainard  Company,  Hart¬ 
ford.  It  is  estimated  to  cost  in  excess 
of  $125,000,  with  equipment.  Myl- 
chreest  &  Reynolds,  238  Palm  Street, 
Hartford,  are  architects  and  engineers. 

• 

Metal  Prices  Up  in  New  York 

The  domestic  price  of  copper  ad¬ 
vanced  this  week  to  11  cents,  a  half- 
cent  rise.  Producers,  however,  were 
reluctant  to  take  much  business.  In 
trade  circles  it  was  said  that  in¬ 
quiries  for  copper  are  the  largest 
in  approximately  six  years  and  pro¬ 
ducers  state  orders  are  beyond  their 
ability  to  fill.  Zinc  and  lead  prices 
also  advanced  and  these  metals  are 
now  selling  at  new  peaks  since  1930. 


New  York  Metal  Prices 


Dec  9.  1936 

Dec.  16.  1936 

Cent*  per 
Pound 

C«Qta  per 
Pound 

Copper  electrolytic . 

I.eed  Am.  8.  A  E.  price. 

10  50* 

11  00* 

5  ?0 

5  50 

.tntimonv  . 

12  75 

12  75 

Nirkel  inxot. . 

35.00 

35  no 

Zime  iipot . 

5  425 

5  735 

Tin  8tnute . 

51  75 

S3  00 

Aluminam.  09  per  cent.. 

19—31 

19—21 

•  DeHvered  Ccaincotirut  Valley. 


NEW  ENGLAND 

Contract  for  a  40,000-kw.  turbo.generator 
has  been  awarded  by  the  Hartford  Electric 
Light  Company.  This  unit  is  to  be  installed 
in  the  South  Meadow  station  and  will  be 
ready  for  service  in  1938.  Negotiations  are 
under  way  for  a  number  of  other  turbo¬ 
generator  units  and  orders  will  be  placed 
in  this  field  before  January. 

Small  motor  sales  are  forging  ahead;  one 
manufacturer  reports  sales  of  motors  re¬ 
cently  for  fan  drives  and  also  several  at¬ 
tractive  orders  for  motors  to  be  used  in 
shoe  manufacturing  shops  for  individual 
drive.  According  to  one  manufacturer  rep¬ 
resented  in  this  district,  the  sales  volume 
will  exceed  30  ner  cent  increase  over  that 
recorded  for  1935. 

Buying  of  electrical  equipment  for  wide¬ 
ly  diversified  uses  is  noted.  Lamp  purchases 
last  week  by  the  city  of  Boston  amounted 
to  about  $20,000;  signaling  svstems  for  fire 
protection  are  being  assembled  for  a  num. 
ber  of  communities  and  negotiations  are 
under  way  for  extensions  of  existing  sys¬ 
tems  in  various  parts  of  the  country,  ac¬ 
cording  to  a  nationally  known  manufac¬ 
turer.  Electrically  driven  grinding  machines 
are  moving  well;  orders  for  electrically  driven 
contracting  tools  and  machines  received  bv 
one  distributor  in  this  district  are  about  25 
per  cent  in  excess  of  the  volume  last  year 
and  inquiries  at  this  time  are  quite  strong. 

New  electrical  equipment  will  be  bought 
for  the  Fitchburg  high  school,  including 
sound  projection,  radio,  motion-picture  sup¬ 
plies  and  full  cafeteria  service  equipment. 
A  fertilizer  plant  to  cost  about  $400,000  will 
be  erected  in  Cambridge,  Mass.  The  Boston 
Edison  system  electrical  output  again  set  a 
high  point  last  week,  exceeding  by  approxi¬ 
mately  125,000  kw.-hr.  the  previous  high 
mark  for  one  day.  The  General  Electric 
plants  at  Lynn  report  employment  at  87 
per  cent  of  the  peak  set  in  1929. 

PACIFIC  COAST 

Electrical  wholesalers  are  keenly  inter¬ 
ested  in  resumption  of  the  maritime  union’s 
strike  arbitration  because  water-borne  stocks 
are  so  low  that  immediate  price  advances 
will  be  necessary  to  cover  higher  cost  of 
rail-home  stocks  in  case  the  present  .50- 
day  strike  shows  evidence  of  indefinite  pro¬ 
traction. 

Pacific  coast  prices  are  spottv  from  such 
conflicting  currents  as  rigid  iron  conduit 
freight  advances  in  southern  California, 
coupled  with  10  per  cent  steel  increase. 
Heavv  buying  of  size  nine  bare  copper  for 
signals  and  realignment  of  telegraph  lines 
is  noted.  Residential  building  continues  sur¬ 
prisingly  high  and  should  break  1930  rec¬ 
ords  during  1937  because  of  new  F.H..\. 
drive  on  insured  mortgage  system. 

Extraordinarily  dry  winter  conditions 
have  helped.  First  snow  of  season  is  just 
falling  on  Sierras  and  its  scarcity  will  re¬ 
sult  next  year  in  heaxy  sales  of  small 
pumping  plants  as  well  as  utility  power 


sales  to  supplement  low  water  levels.  Elec¬ 
tric  energy  sales  increase  for  year  averages 
about  8  per  cent  over  last  year ;  gas  increase 
is  about  12  per  cent. 


CHICAGO 

Although  presenting  a  somewhat  confused 
appearance  due  to  unsettlements  caused  by 
strikes  and  material  shortages,  business  in 
this  area  last  week  kept  going  ahead  at 
around  the  six-year  record  pace  set  in  the 
preceding  week.  Retail  sales  in  Chicago  are 
breaking  all  records,  even  those  of  1929. 
Retail  store  executives  anticipate  the  final 
showing  for  December  will  exceed  that  of 
last  year  by  as  much  as  40  per  cent. 

Demand  was  substantial  in  the  heavy 
goods  lines.  Steel  makers  stepped  up  op¬ 
erations  above  77  per  cent  of  capacity  with 
heavy  backlogs  of  unfilled  tonnages  and  or¬ 
ders  still  pouring  in.  Electrical  energy  pro. 
duction  and  freight  traffic  again  registered 
gains  over  the  previous  week.  Heavy  elec¬ 
trical  machinery  is  reported  to  be  in  great¬ 
er  demand.  One  order  was  placed  last  week 
for  two  25,000-kw.  turbo-generators.  Another 
manufacturer  received  an  order  for  100 
small  transformers.  Sales  of  motors  and 
control  apparatus  are  particularly  encourag¬ 
ing.  Lighting  reflectors  for  industrial  uses 
are  moving  in  good  volume. 

Construction  in  the  suburban  area  for  No¬ 
vember  was  176  per  cent  greater  than  for 
the  same  month  last  year.  Residential  build¬ 
ing  accounted  for  the  largest  proportion  of 
this  gain. 


NEW  YORK 

Merchants  report  brisk  sales  of  electrical 
appliances  with  refrigerator  sales  well  above 
a  year  ago.  Christmas  buying  is  expected 
to  swell  December  retail  sales  in  excess  of 
$5,000,000,000  for  the  country.  Leading  out¬ 
lets  here  report  the  best  season  since  1930. 

Manufacturers  are  being  hard  pressed  to 
make  speedy  deliveries  of  electrical  appli¬ 
ances  of  all  types.  The  market  has  devel¬ 
oped  at  a  greater  pace  than  had  been 
anticipated.  Show  rooms  in  many  instances 
have  been  cleaned  out,  necessitating  a  flood 
of  rush  orders  for  additional  stocks. 

Refrigerators  of  all  sizes  are  in  demand. 
There  has  been  a  decided  pick-up  in  sales 
of  laundry  equipment  and  vacuum  cleaners. 
Sales  of  heating  and  cooking  appliances 
have  been  in  greater  volume  than  had  been 
anticipated.  Some  department  stores  report 
sandwich  toasters  as  leaders. 

Members  of  the  New  York  Electrical  Con. 
tractors  Association  report  a  substantial  in¬ 
crease  in  business  over  a  year  ago.  Some 
members  estimate  that  gains  will  run  25 
per  cent  for  the  year  to  date.  The  voluntary 
code  of  fair  competition  is  credited  w'ith 
stabilizing  conditions  in  the  industry  during 
the  year. 

Forward  orders  for  heavy  equipment  have 
shown  an  increase  as  buyers  anticipate  a 
further  rise  in  metal  prices. 
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THE  TREND  TO  UNIT  SUBSTATIONS  CONTINUES 


The  savings  that  unit  substations  make 
possible  are  directly  responsible  for  the 
growing  trend  toward  these  factory-assembled 
units.  Each  new  installation  proves  once  again 
that  unit  substations: 

Save  System  Investment 

Equipment  cost  is  reduced,  land  requirements  are  less, 
no  buildings  are  needed,  taxes  are  reduced,  and  distri¬ 
bution-feeder  expense  is  curtailed. 

Permit  Capacity  to  Be  Added  Quickly  in 
Small  Increments 

Capital  investment  and  carrying  charges  are  added  only 
as  needed — system  planning  is  greatly  simplified. 


Provide  Greater  Safety 

All  live  parts  are  metal  enclosed. 

Make  a  Compact  Installation 

Small  size  and  compact  arrangement  permit  the  most 
advantageous  location. 

We  shall  be  glad  to  discuss  the  economies  pos¬ 
sible  with  G-E  unit  substations — as  applied  to 
your  specific  conditions.  Write  for  Bulletin 
GEA-2078,  which  outlines  the  operating  ad¬ 
vantages  of  this  increasingly  popular  equip¬ 
ment.  Address  General  Electric  Company, 
Dept.  6A-201,  Schenectady,  New  York. 
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IS  etc  ideas  and  practices  in  the  operation  of  well-designed, 
constructed  and  maintained  plants  and  systems 


Regulator  Coils 
Easily  Replaced 

When  the  primary  coils  of  an  in¬ 
duction  voltage  regulator  burn  out, 
the  difficulties  of  replacing  them  with 
the  heavy  rigid  coils  involved  can  be 
largely  overcome  by  the  expedients 
used  by  a  Southern  utility  and  illus¬ 
trated  herewith. 

The  rotor,  stripped  of  its  faulty 
coils,  is  mounted  on  roller-top  pedes¬ 
tals,  the  bearings  protected  as  shown. 


Coil  held  by  rope  sling  and  lever  while 
coil  end  is  re-formed 


To  make  the  paper  slot  liners  fit  snug¬ 
ly  without  wrinkling  when  the  coils 
are  forced  into  place,  the  surface  of 
the  coil  as  well  as  adjacent  paper 
sheets  are  paraffined.  One  side  of  the 
coil  is  then  driven  into  its  slot  with  a 
fiber  block  and  hammer.  The  other 
side  is  spread  so  it  will  come  over  its 
slot  and  driven  partly  home  by  using 
two  flat  drift  bars,  inserted  between 
the  inside  of  the  coil  ends  and  the 
shaft  or  other  coil  ends,  as  levers. 
The  lever  bearing  surfaces  are  pro¬ 
tected  by  strips  of  %-in.  fullerboard. 
While  forcing  the  coil  side  over  its 
slot,  with  the  levers,  the  rotor  is 


braced  against  turning  by  a  1-in.  plank 
set  upright  on  the  floor  so  it  will  en¬ 
gage  with  one  slot. 

If  a  coil  so  distorted  is  driven  com¬ 
pletely  into  the  slots  its  ends  will 
come  too  close  to  the  shaft  to  admit 
the  insulating  rings.  To  avoid  this  a 
small  block  is  placed  between  each 
coil  end  and  the  shaft  to  maintain  the 
correct  separation  while  the  warp  is 
taken  out  of  the  coil  ends.  This  is 
done  by  looping  around  the  rotor  and 
coil  end  a  rope  sling,  whose  circum¬ 
ference  is  sufficient  to  admit  a  2  x  4 
lever  between  it  and  the  rotor.  While 
a  helper  bears  down  on  the  lever  the 
repairman  re-forms  the  coil  end  with 
a  hammer  and  fiber  block  and  drives 
the  coil  sides  into  their  slots.  The 
coil  ends  are  protected  from  cutting 
and  abrasion  by  the  rope  with  fuller- 
board  strips. 

Pumped  Storage 
Utilized  Effectively 

Rocky  River  pumped  storage  hydro¬ 
electric  station  of  the  Connecticut 
Light  &  Power  Company  has  generated 
79,737,000  kw.-hr.  since  beginning 
operation  in  1928  and  has  an  over-all 
efficiency  from  station  bus  through 
pumps  to  reservoir  and  back  to  bus  of 
about  60  per  cent  at  full  head,  accord¬ 
ing  to  a  recent  address  by  E.  B.  Rip¬ 
ley,  the  company’s  superintendent  of 
production,  before  the  New  England 
System  Operators  Club.  In  generating 
this  energy  20,049,130,000  cu.ft.  of 
water  was  used.  For  pumping  water 
into  the  reservoir  above  the  plant  95,- 
287,000  kw.-hr.  was  consumed  and 
14.540,300,000  cu.ft.  of  water  was 
sent  back  up  the  penstock  line  to  be 


used  later.  The  speaker  said  that  the 
over-all  efficiency  of  the  development 
is  about  75  per  cent  if  water  is  taken 
from  the  Housatonic  River  when  the 
Stevenson  plant  below  is  spilling  over 
its  dam. 

The  plant  contains  a  30,000-kva. 
generator  and  two  250-sec.ft.  pumps 
with  auxiliary  equipment.  The  pumps 
are  driven  direct  by  8,100-hp.  syn¬ 
chronous  motors,  designed  to  operate 
at  80  per  cent  leading  power  factor. 
Starting  procedure  enables  the  unit  to 
be  put  on  the  line  in  one  minute, 
under  favorable  conditions.  The  in¬ 
stallation  is  put  on  the  line  in  light¬ 
ning  storms  and  is  effectively  used  on 
peaks.  In  general,  it  is  operated  so 
as  to  give  the  system  the  largest 
number  of  hours  of  shut-down  of 
steam  units  for  the  least  expenditure 
of  energy  from  the  reservoir.  The 
usable  part  of  the  reservoir  holds 
about  four  times  as  much  water  as  will 
run  into  it  from  the  drainage  area 
in  one  year.  So  far,  all  pumping  has 
been  done  at  times  of  high  river  flow. 

Early  discussions  of  the  value  of  the 
plant  emphasized  its  use  as  a  “storage 
battery,”  generating  during  the  high 
load  portion  of  the  day  and  pumping 
during  periods  of  low  load  at  night 
regardless  of  river  flows.  This  has  not 
yet  appeared  to  be  economical.  In 
operation,  allowance  is  made  for 
spring  flowage  into  the  reservoir  (the 
gross  head  is  230  ft.),  taking  an  aver¬ 
age  year  of  record  as  the  basis,  since 
the  variation  between  a  dry  and  a  wet 
spring  totals  over  3  ft.  Space  is  also 
allotted  for  “free”  pumping;  r.e.,  that 
done  by  hydro-electric  energy  which 
would  otherwise  be  wasted.  It  is  also 
necessary  to  consider  whether  any 
steam  or  purchased  energy  may  be 
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TRANSFORMERS 
RIGHT  AT  THE 
lOAD  CENTER!” 


C.  SCHMIDT  and  SONS,  brewers,  in 
made  a  sub- 


Philadelphia, 
stantial  saving  in  total  installed 
transformer  cost,  saved  space,  and 
improved  voltage  regulation  when 
they  engaged  the  Union  Electric 
Contracting  Co.  to  install  these 
G-E  Pyranol  transformers  in  their 
plant.  No  expensive  fireproof  vault  " 

was  needed,  since  Pyranol  is  noninflammable  and 
nonexplosive;  and  the  transformers  could  be  in¬ 
stalled  at  the  load  center,  thus  avoiding  long  runs 
of  secondary  copper.  •  Pyranol,  General  Elec¬ 
tric’s  remarkable  cooling  and  insulating  liquid, 
makes  it  possible  to  install  transformers 
indoors  in  practically  any  location — at  a 
considerable  saving.  Recognition  by  the 
National  Electrical  Code  permits  their 
mstallation  with  many  of  the  restric¬ 
tions  applying  to  oil-filled  transformers 


removed.  •  It  will  pay  you  to  investigate  the 
possibility  of  using  Pyranol  transformers — partic¬ 
ularly  if  you  are  considering  a  new  indoor  instal¬ 
lation.  More  than  500  of  these  transformers 
are  installed,  many  of  them  having  been  in  use 
almost  five  years,  all  giving  excellent 
service.  Write  the  nearest  General 
Electric  sales  office  for  complete  infor¬ 
mation,  or  General  Electric  Company, 
Dept.  6  B-201,  Schenectady,  New  York. 
Ask  for  Bulletin  GEA-2048. 


PYRAMOL 


ELECTRIC 


GENERAL 
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Joint  Tree  Trimming 
Works  Well  at  Boston 


Public  relations  gain  and  costs  are 
lessened  by  a  recently  developed  pro¬ 
gram  of  joint  tree  trimming  set  up  by 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston  and  the  New  England 
Telephone  &  Telegraph  Company. 
The  Edison  company’s  policy  is  to 
have  all  of  its  tree  trimming  done 
by  certain  professional  tree  companies 
which  are  paid  on  an  hourly  basis. 
All  the  trees  in  a  municipality  are  as¬ 
signed  to  a  tree  company  for  complete 
trimming,  and  as  a  rule  the  tree  com¬ 
pany  retrims  in  that  town  as  required 
except  when  it  is  necessary  or  desira¬ 
ble  to  change  the  proportion  of  the 
work  assigned  to  each  of  the  separate 
companies.  In  the  past  the  telephone 
company  has  not  maintained  an  or¬ 
ganized  trimming  program  using  spe¬ 
cialized  outside  companies,  but  has 
had  its  own  men  or  local  tree  wardens 
do  the  work  with  town  employees.  In 
Massachusetts  work  on  trees  must  be 
done  under  the  supervision  of  the 
town  tree  warden,  from  whose  deci¬ 
sions  there  is  no  appeal.  This  super¬ 
vision  is  carefully  observed  under  the 
joint  practice  now  being  extended 
through  the  two-score  municipalities 
served  by  the  Edison  company,  all  of 
which  are  also  in  the  telephone  com¬ 
pany’s  territory. 

The  initial  experiment  in  joint  trimming 
began  in  the  spring  of  1935  and  was  so 
satisfactory  that  since  then  nineteen  munici. 
palities  have  been  jointly  trimmed.  At 

present  work  is  under  way  in  six  munici¬ 
palities. 

No  written  agreement  is  employed  be¬ 

tween  the  two  utilities,  and  the  work  is  still 
on  a  somewhat  experimental  basis,  with  the 
details  arranged  by  conference.  The  Edi¬ 
son  company  proceeds  on  the  basis  of 

recognizing  responsibility  for  obtaining  the 
proper  clearance  for  its  own  wires  and  re¬ 
moval  of  dead  wood  above  them.  The 
telephone  company  is  responsible  only  for 
clearance  from  its  wires  and  cables.  Shap¬ 
ing  trees  to  avoid  public  criticism  and 

“miscellaneous”  for  towns  and  private  indi¬ 
viduals  are  treated  as  separate  or  joint 
responsibilities,  as  the  occasion  demands. 


ANCHOR  INSTALLATIONS  USED  BY  THE 
DETROIT  EDISON  COMPANY 


I — r-o'— 

CONCRETE  ANCHOR 


O  S.  ANCHOR 


-NOTt- 

FOn  THS  MQUNWMCNTS  OF  CONCRETE  FOR 
CONCRETE  ANCHORS  REFER  TO  THE  REQMRXMEHTS 
FOR  FOLE  FOUNDATIONS  AS  GIVEN  M  SECTION  E  (POLES). 
HOWEVER,  SPICE  NO  CONCRETE  IS  NEAR  THE  SURFACE 
NO  EXTRA  COVERVIO  OTHER  THAN  THE  USUAL 
BACK  FILUNB  «  NECESSARY 
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TAMP  SAHTM 
ATELL  BACK 
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AT  least  half  OF- 
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UNOiSTuBDCO  EARTH 


8  mole 


eXFANO  ANCHOR  FULLT— 

EXPANDING  ANCHOR 


-LARG£  RLATf  WASHER 


CREOSOTE  0-^ 
VELLOW  FINE 


PLANK  ANCHOR 


Alethod  of  billing 

The  tree  company  bills  each  utility 
the  actual  man-hours  spent  on  each 


SCREW  anchor  into - 

EARTH  without  FILOT  HOCE 


TAMF  EARTH  WELL- 
RACK  MTO  MOLE 


CONE  ANCHOR 


SCREW  ANCHOR 
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*  DISTRIBUTION  CAPACITORS  * 


WORTHY  MEMBER  OF  A  DISTINGUISHED  FAMILY 
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The  outstanding  service  reli¬ 
ability  of  the  G-E  distribution 
equipment  now  on  your  lines  is  matched  in 
every  respect  by  G-E  Pyranol  distribution 
capacitors.  These  pole-type  capacitors  qualify 
for  l^an  honored  place  in  the  distribution- 
equipment  family — the  service  record  of 
Pyranol  capacitor  units  is  99.82  per  cent  perfect. 

G-E  Pyranol  capacitors  are  built  by  an  engineering 
and  manufacturing  organization  whose  long 
experience  has  amply  qualified  it  to  build  capaci¬ 
tors  that  meet  the  requirements  of  utility  service. 
In  G-E  Pyranol  capacitors  you  will  find  a  distri¬ 
bution  tool  whose  low  losses,  years  of  life,  and 
service  reliability  are  unquestioned.  General  Elec¬ 
tric,  Schenectady,  N.  Y. 


ELECTRIC 


ELECTRIFICATION 


New  ideas  and  practices  in  industrial  electrification  as  presented  by 
industrial,  consulting  and  power  sales  engineers 


Dessert  Maker  Uses 
Electric  Heat  Seal 

By  E.  J.  CIPPERLY 

Industrial  llentinK  Specialist 

General  Electric  Company,  Ijos  Angeles 

The  manufacturer  of  Jell-Well,  gela¬ 
tin  dessert,  has  found  a  new  way  of 
improving  his  product  so  that  ths 
housewife  is  able  to  serve  it  with  all 
of  the  delicious  flavor  and  fragrance 
that  the  manufacturer  so  carefully 
compounds  to  make  it  delicious. 

A  method  of  preserving  the  fresh¬ 
ness  of  the  flavoring  is  obtained  by 
mixing  the  flavoring  with  granulated 
sugar,  after  which  the  sugar  is  cubed. 
Then  the  flavor-laden  cube  is  put  onto 
trays  in  an  electric  oven  and  by  fusing 
the  surface  of  the  cube  the  flavor  is 
fully  “sealed  in”  by  this  glazing  of 
the  sugar  cubes.  When  the  housewife 
melts  this  sugar  cube  in  hot  water,  as 


she  is  making  the  dessert,  the  flavor  is 
released  and  it  is  as  fresh  and  fully  as 
good  as  fresh  fruit  flavoring. 

More  than  100,000  of  these  cubes 
are  baked  per  day  in  this  electric  oven, 
which  is  so  arranged  that  the  elec¬ 
trically  heated  clean  air  is  circulated 
in  sealed-off  chambers  so  that  there 
is  no  mixing  of  the  raspberry,  straw¬ 
berry,  orange,  lime  or  other  flavors 
that  may  be  in  production.  Tempera¬ 
ture  is  fully  automatically  controlled, 
as  well  as  the  humidity,  and  these  are 
two  important  factors  in  this  process 
that  are  very  readily  and  easily  main¬ 
tained  by  the  use  of  electric  heat  and 
control  devices. 

A  connected  load  of  30  kw.  is  pro¬ 
vided  for  operation  on  220  volts  and 
it  is  expected  that  when  the  produc¬ 
tion  increases  above  100,000  sugar 
cubes  per  day  a  duplicate  equipment 
will  be  installed. 


Electric  Heat 
Abolishes  Fume  Hood 

By  H.  R.  STEVENSON 

Detroit  Edison  Company,  Detroit,  Mich. 


Electrically  heated,  properly  humidified  air  is  circulated  in  this  oven 
to  glaze  and  seal  flavor  in  gelatin  dessert  cubes 


No  overheating  of  cleaning  solution 

.Automatic  control  of  the  three  2-kw. 
heatin;;  units  indicated  by  tlie  arrows 
keeps  the  solution  always  at  the  riKht 
temperature. 

Enthusiastic  praise  followed  the  in¬ 
stallation  of  the  three  immersion  heat¬ 
ers  in  this  perma-chlor  cleaning  tank 
in  a  Detroit  factory.  Previous  to  elec¬ 
tric  heating  a  gargantuan  canopy  and 
exhaust  stack  had  been  necessary  over 
the  tank  to  remove  fumes  when  heat 
under  the  solution  became  excessive. 
It  was  also  necessary  to  replace  the 
canopy  and  stack  at  intervals  because 
the  cleaning  properties  of  the  solution 
would,  in  time,  completely  chew  away 
the  metal  of  which  they  were  fabri¬ 
cated.  With  the  installation  of  close- 
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IF  YOU  HAD  A  SHORT  CIRCUIT  HERE 


HOW  MANY  CUSTOMERS  would  lose  SERVICE? 


N  the  circuit  which  is 


diagrammed,  if 
A-  the  feeder  breaker  (1)  opened,  a  hun¬ 
dred  or  more  customers  would  lose  service. 
Fusing  the  branch  line  at  (2)  would  more 
than  halve  this  number,  while  if  the  sub¬ 
branch  (3)  were  fused,  the  customers 
affected  might  be  reduced  to  3  or  4.  Fuse 
co-ordination  makes  it  possible  to  limit 
the  number  of  customers  affected  by 
distribution  faults,  and  hence  pays  divi¬ 
dends  in  service  improvement.  Here  is 
what  a  prominent  Eastern  utility  says: 
“The  co-ordination  of  fuses  at  junction 
points  with  other  fuses  and  breaker  relays 
is  an  important  aid  in  maintaining  high- 
quality  service.  Faults  are  isolated,  and 
their  effect  confined  to  small  areas.” 
General  Electric  Co.,  Schenectady,  N.Y. 


Use  G-E  Fuse  Cutouts  and  Fast-blowing  Fuse  Links 
for  Best  Results  in  Co-ordination 


With  C-E  cutouts  and  fast-blowing  fuse  links,  you  can 
isolate  faults  to  smaller  areas,  reduce  re-fusing  costs,  and 
prevent  unnecessary  interruptions  in  service.  The  time* 
current  characteristics  of  the  links  permit  their  installation 
in  series— with  smaller  time  differentials.  For  complete  in¬ 
formation,  see  Bulletins  GEA-1994A  and  GES-1233. 


G-E  Tools  to  Help  Your  Co-ordination  Program 


Total  clearing  time- 
current  curves 


Short-circuit 

calculator 


Protective  characteristics 
charts 


then  up  to  96  per  cent  of  all  consumer-minutes  outages 
W  are  a  result  of  distribution  faults,  it  behooves  manufac¬ 
turing  and  operating  engineers  to  do  something  about  it,”  says 
G.  Fred  Lincks,  one  of  the  men  behind  G-E  distribution  fuse 
cutouts.  He  is  responsible  for  the  developments  that  make  pos¬ 
sible  closer  co-ordination,  the  value  of  which  he  is  demonstrat¬ 
ing  in  the  illustration,  using  actual  fuse  links.  “Between  60  and 
90  per  cent  of  consumer-minutes  outages,”  he  says,  “are  caused 
by  line  faults,  and  the  proper  co-ordination  of  fuse  sectionaliz- 
ing  offers  a  low-cost  answer  to  this  problem.” 
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sheets  an  hour  in  four  colors  at  the 
same  operation,  against  a  few  hundred 
impressions  a  day  in  early  practice, 
and  this  means  that  every  operation 
must  be  performed  eflSciently  and  ac¬ 
curately,  paper  remaining  constant  in 
condition  from  entry  to  the  pressroom 
to  cutting  or  mounting. 

In  the  Forbes  plant  are  more  than 
100  presses  ranging  from  small  one- 
color  machines  to  what  is  believed  to 
be  the  largest  battery  of  high-speed 
precision  multi-color  under  one  roof 
in  the  world.  Temperature,  humidity, 
circulation  and  quality  of  air  are  con¬ 
trolled  throughout  the  plant.  A  dry 
bulb  temperature  of  75  deg.  and  a 
relative  humidity  of  50  per  cent  are 
maintained  both  summer  and  winter, 
and  before  entering  the  pressroom  all 
paper  stock  is  passed  through  a  con¬ 
ditioning  room  equipped  with  25 
Parks-Cramer  humidifiers.  The  air- 
conditioning  equipment  consists  of  two 
111-ton  Carrier  centrifugal  refrigerat¬ 
ing  units,  each  operated  by  a  125-hp. 
motor,  an  air  washer,  a  50-hp.  blower 
type  fan  with  a  capacity  of  about 
125,000  cu.ft.  of  air  per  minute  and 
two  pumps  of  15  and  35  hp.  rating,  fort  of  employees  and  stable  condition 

Excess  moisture  from  the  lithograph  of  ink,  rolls,  paper  and  machinery 

plates  is  removed  by  the  air-condi-  contribute  to  the  steadiness  of  produc- 

tioning  system  and  the  air  is  washed  tion  in  this  noted  plant  from  one  year’s 

before  delivery  to  departments.  Com-  end  to  another. 


the  improved  working  conditions  as 
are  the  owners  concerning  the  econo¬ 
mies  effected. 

Temperature  control,  preventing  ex¬ 
cessive  boiling,  has  reduced  the  month¬ 
ly  consumption  of  the  relatively  ex¬ 
pensive  solution  as  much  as  two  bar¬ 
rels.  Operating  cost  is  approximately 
$25  a  month  for  the  6  kw.  installed. 
The  total  savings  realized — less  solu¬ 
tion,  lower  operating  cost  and  no  fur¬ 
ther  necessity  for  frequent  replacement 
of  exhaust  stacks — pay  back  the  cost 
of  the  installation  about  every  two 
months. 


Courtety  Westinyliuute 


Auxiliary  sections  of  this  paper  ma¬ 
chine  are  driven  by  gearmotors  instead 
of  by  friction  through  the  felt,  improv¬ 
ing  the  quality  of  paper,  increasing 
felt  life  and  decreasing  maintenance. 
A  generator  connected  to  the  first  main 
press  and  a  booster  generator  supply 
power  and  speed  control. 


(a)  Refrigerating  c  o  m  • 
pressors  in  lithograph 
plant 


(b)  Cleanliness  and  correct 
atmospheric  conditions,  so 
vital  to  satisfactory  produc¬ 
tion  in  this  lithograph  plant, 
are  insured  by  electric  motor 
drives  fitting  individual  ma¬ 
chine  needs  and  by  complete 
air  conditioning 


(c)  Motor-driven  pumps 
serving  air-washing  equip¬ 
ment 
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ly  controlled  electric  heat  no  fumes 
reach  the  top  of  the  tank  and  hood 
and  stack  are  no  longer  necessary. 
The  workers  are  as  enthusiastic  about 


tion  is  not  slowed  down  by  unfavora¬ 
ble  temperature  and  humidity,  as  was 
once  the  case  in  the  lithographing  in¬ 
dustry.  Modern  presses  print  4,000 


Gearmotor  Replaces 
Felt-Friction  Drive 


Q.  H.  WHITTINOHAM. 

AUTOMATIC  SWITCH  FOB  ELECTBIC  M0T0B8. 

'91  ^  /  Patented  J&n.  29^  1889, 


Back  in  1888  the  late  George  H.  Whittingham,  Chief  Engineer 
of  the  Monitor  Controller  Company,  developed  and  placed  on  the 
market  the  first  motor  starting  switch  incorporating  an  automatic  fea¬ 
ture.  The  patent  shown  above  covering  thb  invention,  was  granted 
one  year  later. 


Since  that  eventful  date  Monitor  has  led  the  field  in  the  development 
of  automatic  motor  control.  All  standardized  controllers  in  use  today 
employ  principles  first  developed  by  Monitor  Engineers.  Backed  by 
nearly  a  half  century  of  experience,  the  Monitor  Controller  Company 
is  better  equipped  to  handle  your  motor  controller  problems,  no  matter 
how  complex.  Monitor  Sales  Engineers  in  principal  cities  will  gladly 
consult  with  you.  Write  us. 


AUTOMATIC 
ELECTRIC  MOTOR 

CONTROL 


Monitor  builds  a  wide  range  of  standard 
controllers,  starters  and  accessories.  How¬ 
ever  Monitor  specializes  in  custom-built 
controllers.  Although  control  problems 
are  almost  infinite  in  number,  the  func¬ 
tions  to  be  performed  by  the  controllers 
fall  within  a  relatively  few  classifications. 
For  each  fimction  Monitor  provides 
standard  unit  parts  or  elements.  By  prop¬ 
erly  combining  these  elements  any  con¬ 
trol  problem,  standard  or  special,  can  be 
met. 


MoniiorQ>ntrollerCompany 

Cay,  Lombard  &  Frederick  Sts. 

BALTIMORE,  MARYLAND 
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Discoveries,  proposals  and  developments  by  electrical  engineers 
and  scientists  in  the  field,  the  factory  and  the  laboratory 


Calculator  Fixes 
Street  Lamp  Time 

To  provide  a  rapid  and  simple 
means  of  determining  the  number  of 
hours  of  useful  life  of  individual  street 
lamps  of  the  incandescent  filament 
type,  W.  B.  Allatt,  engineer  of  the 
I^acific  Gas  &  Electric  company,  Oak¬ 
land,  Calif.,  devised  the  calculator 
shown  in  the  accompanying  illustra¬ 
tion.  The  device  is  primarily  adapt¬ 


ed  to  checking  the  burning  time  of  in¬ 
dividual  lamps  to  enable  the  utility  to 
determine  if  street  lamps  are  meet¬ 
ing  the  manufacturer’s  guarantee. 

Knowing  the  date  at  which  the  lamp 
was  installed  and  the  time  when  it 
burned  out,  the  actual  number  of 
hours  burned  can  be  read  from  one 
setting  of  the  calculator.  The  device 
consists  of  three  parts — a  square  piece 
of  celluloid  composition  upon  which 
is  imprinted  a  year’s  calendar  on  the 
outer  edge  of  the  larger  circle  and 


two  smaller  circular  pieces  mounted 
so  as  to  rotate  freely  and  independent¬ 
ly  around  the  center  of  the  large  cir¬ 
cle.  The  intermediate  disk  is  scaled 
off  from  zero  to  4,000  hours  and  the 
smallest  disk  imprinted  with  the  year¬ 
ly  calendar  around  its  outer  edge. 
The  largest  circle  is  used  for  calculat¬ 
ing  lamp  life  of  lamps  burning  on  an 
all-night  schedule  and  the  smallest  for 
lamps  burning  on  the  sundown  to  mid¬ 
night  schedule. 

In  operation,  the  zero  of  the  inter¬ 
mediate  disk  is  placed  opposite  the 
date  the  lamp  was  placed  in  service, 
the  outer  or  inner  series  of  dates  be¬ 
ing  used  depending  upon  the  schedule 
under  which  the  lamp  operated.  Op¬ 
posite  the  date  upon  which  the  lamp 
failed  will  be  found  the  number  of 
hours  the  lamp  burned.  Utilities 
which  maintain  extensive  street-light¬ 
ing  service  will  find  this  simple  calcu¬ 
lator  a  time  saver  in  lamp  life  calcu¬ 
lations. 

Tap  Changer  Contacts 
Viewed  by  Periscope 

By  WARD  F.  DAVIDSON 

Director  of  Hesearcli. 

Brooklyn  Edison  Company 

The  research  laboratory  was  re¬ 
cently  assigned  the  task  of  providing  a 
})eriscope  for  examining  the  contacts 
on  tap  changers  in  some  large  trans¬ 
formers.  The  solution  may  suggest 
ways  for  meeting  similar  problems  in 
other  branches  of  the  industry. 

In  the  particular  case  in  question 
the  periscope  had  to  be  designed  so 
that  it  could  be  inserted  for  a  distance 
of  about  6  ft.  in  a  duct  between  layers 
of  insulation  and  having  a  roughly 


Simple  street  lighting  lamp  life  calculator  permits  rapid  check  on  service  obtained 
from  incandescent  filament  lamps 
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IN  PORTLAND  ORE. 

AS  IN  Many  Other  Metropolitan  Areas 

MURRAY 

REACTORS 

Protect  Distribution  Systems 


It  is  generally  recognized  that  ade¬ 
quate  reactor  protection  is  a  neces¬ 
sity.  Records  of  Murray  Current 
Limiting  Reactors  disclose  the  clear¬ 
ing  of  innumerable  short  circuits,  the 
saving  of  thousands  of  dollars  in 
plant  equipment  (circuit  breakers, 
generators,  cables,  etc.),  mainten¬ 
ance  and  operation. 

Edison  Electric  Institute  figures  pre¬ 
sent  a  constantly  increasing  electric 
output.  It  is  obvious  that  many  com¬ 
panies  have  enlarged  capacities. 


In  recent  months  we  have  supplied 
reactors  totaling  about  51,000  K.V.A., 
having  a  voltage  range  from  2.3  to 
26  K.V. 

Installed  in  superimposed  compart¬ 
ments,  the  dry  type  Feeder  Reactors 
in  illustration,  are  rated  at 
lll.lK.V.A,,  11  K.V.,  60  Cycles. 

We  pioneered  insulated  conductors 
in  reactors.  Construction  is  fire¬ 
proof;  the  conductors  are  enameled 
and  asbestos  insulated. 

We  invite  inquiries  and  request  your 
specifications. 


METROPOLITAN  DEVICE  CORE. 
1250  Atlantic  Avc.,  Brooklyn,  N.  Y. 


MURRAY  LOW  LOSS  REACTORS 
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Periscope  looks  into  inaccessible 
places 

Rack  and  pinion  telescope ;  200  mm., 
}  8  objective  and  25  mm.  eyepiece.  Mag¬ 
nification  about  X  12. 


mirror 


22.5\< 


3,000 


Vacuum  tube  device  for 
testing  watt-bour  meters 


nOV.ef.o. 


I20\ildc. 


With  push  button  No.  1  pressed  the  bias  of  tube  1  is  decreased  for  an  instant  l)y 
the  voltage  of  the  “C”  battery  on  the  next  closing  of  the  precision  meter  contactors. 
This  decrease  in  bias  causes  reiay  1  to  close,  thereby  closing  the  potential  circuit 
of  the  standard  meter.  When  once  closed,  relay  1  remains  closed  by  means  of  a  pair 
of  auxiliary  contactors  which  maintain  the  excitation  regardless  of  tube  1. 

By  pressing  push  button  No.  2  the  bias  of  tube  No.  2  is  similarly  decreased,  causing 
relay  2  to  close  and  thereby  opening  the  potential  circuit  of  the  standard  meter. 
An  auxiliary  pair  of  contactors  on  relay  2  is  connected  in  series  with  the  auxiliary 
contactors  of  relay  1.  When  relay  2  operates  the  excitation  is  removed  from  relay 
1,  causing  it  to  open,  thus  resetting  the  apparatus  to  the  starting  position. 

The  standard  meter  can  be  made  to  operate  for  any  integral  number  of  revolutions 
of  the  precision  meter  by  pressing  push  button  2  before  tbe  completion  of  the  desired 
revolution. 
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{  Tube  1  \  g  * 

y  ^  — 

V  y  1  1  s 

L  \  K  y 

J 


ADVANCED  DESIGN! . .  Based  on 

suggestions  from  operating  engineers  and  developed 
by  L-M  research. 

IMPROVED  FEATURES!.,  mgh 

bushing  coordination,  high  surge  resistance,  long, 
trouble-free  service,  low  maintenance  cost. 

CAREFUL  ASSEMBLY  EXTRA  core 

throughout  coil  winding,  core  construction,  assembly. 
Every  step  double-checked. 

THOROUGH  TESTING  Experienced 

operators  using  accurate  equipment  perform  more 
than  routine  tests. 

A  COMPLETE  LINE .  m  IV2  to  25  Kva 

in  round  tanks.  37  to  200  Eva  in  rectangular  tanks. 
Ratings  of  2400.  4800.  6900.  11.500  and  13,200  volts. 

FULL  INFORMATION!  .  .  Write  to 

Line  Material  Co.,  South  Milwoiikee,  Wisconsin,  for 
the  new  L-M  Transformer  Bulletin  LMB-6364. 


LINE  MATERIALCO 
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New  ideas  and  practices  in  selling  electrical  equipment  and 
service  to  industrial,  commercial  and  domestic  customers 


Refrigerators  Lead 
in  Energy  Use 

As  in  other  recent  years  the  statis¬ 
tical  department  of  the  Edison  Elec¬ 
tric  Institute  has  made  an  appraisal 
of  the  energy  used  by  various  domes¬ 
tic  appliances.  The  results  are  given 
in  Statistical  Bulletin  No.  3,  from 
which  the  accompanying  table  is 
abstracted  for  1935,  together  with  the 
chart  showing  the  changes  from  year 
to  year. 

Comparison  with  earlier  analyses 
will  show  that  the  estimates  of  normal 
annual  use  have  been  revised.  This, 
the  bulletin  states,  was  done  as  a 
result  of  responses  to  a  questionnaire, 
in  which  opinions  of  commercial 
executives  were  obtained  on  the  quan¬ 
tity  of  energy  taken  by  individual 
appliances.  Although  the  results 
showed  a  wide  diversity  of  opinion, 
which  may  be  ascribed  to  differences 
in  local  conditions,  it  was  possible 


to  establish  averages  which  fairly  fit 
the  figures  on  the  amount  of  electric¬ 
ity  actually  sold. 

The  average  of  80  kw.-hr.  for  flat¬ 
irons  represents  a  considerable  in¬ 
crease  over  previous  figures  and 
reflects  the  continued  sale  of  large- 
wattage  irons.  The  average  for  wash¬ 
ing  machines  was  increased,  but  for 
vacuum  cleaners,  toasters,  percolators 
and  clocks  it  was  decreased.  The 
replies  indicated  a  marked  decline  in 
the  energy  taken  by  ranges  and 
refrigerators,  apparently  the  result  of 


Use  of  Electricity  per  Average 
Consumer 

- Kw.-Hr.  per  Year - ^ 


Re-  All 
frigera-  Other 

Year  Total  Radio  tors  Uses 

1927  .  443  2  17  424 

1928  .  463  8  30  425 

1929  .  500  17  42  441 

1930  .  548  29  59  460 

1931  .  584  38  76  470 

1932  .  601  44  95  462 

1933  .  604  51  111  442 

1934  .  631  61  125  445 

1935  .  673  74  136  463 


Energy  Used  by  Domestic  Electric 
Appliances 

An  Estimate  for  the  Year  1935 


Appliance 

Normal  Total 

Total  in  Annual  Kw.-Hr. 
Active  Use  Used  in  1935 

Service  Kw.-Hr.  ((XX)  omitted) 

Flatirons . 

15,520,000 

80 

1,241,600 

Vacuum  cleaners . 

8,372,500 

24 

200,940 

Washing  machines . 

7,160,000 

30 

214,800 

Toasters . 

4,212,500 

30 

126,375 

Percolators . 

2,500,000 

36 

90,000 

Space  heaters . 

1,390,000 

50 

69,500 

Ironing  machines . 

716,000 

125 

K9  500 

Electric  clocks . 

7,800,000 

15 

117,000 

Oil  burners . 

866,400 

225 

194.940 

Ranges . 

965,000 

1,500 

1,447  500 

Water  heaters  (all  types). 

240,000 

3,000 

720,000 

Small  appliances 
and  lights . 

5,102.523 

Total,  all  above . 

463 

9,614,678 

Radio  (socket  only) . 

15,400,000 

100 

1,540,000 

Refrigerators . 

5,882,000 

480 

2,823,360 

Total,  all  uses  of  domestic 

service . 

20,779,100 

673 

13,978,038 

expanding  sales  of  smaller  and  more 
efficient  models. 

In  the  table  the  figures  under  ihe 
heading  “Total  in  Active  Service” 
were  obtained  by  applying  to  the  esti¬ 
mated  total  number  of  each  appli¬ 
ance  in  homes  a  reduction  factor  to 
allow  for  those  owned  but  not  in 
active  use. 

A  table  is  also  given  for  the  use 
per  average  consumer  for  each  year 
from  1927  to  1935. 


Power  Club  Urges 
Publicity  Campaign 

Immediate  adoption  of  a  national 
power  sales  advertising  campaign  is 
being  urged  upon  the  Edison  Electric 
Institute  by  the  Great  Lakes  Power 
Club,  an  organization  of  power  sales¬ 
men  and  executives  of  the  major  utili¬ 
ties  in  Illinois,  Indiana,  Wisconsin 
and  Michigan,  to  combat  the  vigorous 
publicity  campaigns  that  have  been 
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FROM  cutleR'Hammer 

TO  yQ  M 


During  the  12  months  just  ending,  Cutler-Hammer 
brought  out  development  afFer  development . . .  serv¬ 
ice  and  safety  switches  which  performed  new  func¬ 
tions,  provided  new  conveniences,  set  new  standards 
of  operation  and  dependability.  Such  leadership  in 
anticipating  the  ever  rising  demand  for  improved 
modern  apparatus  has  resulted  in  an  unprecedented 
demand  for  Cutler-Hammer  merchandise. 


The  most  important  of  these  achievements  are  pic¬ 
tured  here  below.  And  the  year  1937  will  witness 
many  more  Cutler- Hammer  developments,  equally 
important,  equally  advanced  . .  .  equal  to  any  de¬ 
mand  of  the  market.  CUTLER-HAMMER,  Inc., Pioneer 
Manufacturers  of  Electric  Control  Apparatus,  1313  St. 
Paul  Avenue,  Milwaukee,  Wisconsin. 


WATC  H 


-  HAM  M  E  R 


conducted  by  Diesel  and  steam  engine 
manufacturers  over  the  past  few  years. 

It  is  pointed  out  by  the  club  that 
no  concerted  effort  of  any  conse¬ 
quence  has  been  made  by  the  utility 
industry  to  counteract  this  tremendous 
volume  of  publicity.  While  many 
utilities  have  individually  made  an 
effort  to  minimize  the  effect  of  this 
sales  program  through  company  ad¬ 
vertising  and  direct  contact  with  the 
industries,  the  Great  Lakes  Power 
Club  feels  that  a  co-operative  national 
effort  is  essential  at  this  time. 

A  committee  has  been  appointed  by 
the  club  to  study  the  problem  and 
work  in  co-operation  with  the  Edison 
Electric  Institute  in  developing  a  pro¬ 
gram  as  speedily  as  possible. 

Co-operation  to  Speed 
Cooking  Sales 

By  J.  L.  FADEN 

Boston  Edison  Company 

To  take  up  the  slack  between  com¬ 
mercial  power  sales  effort  in  the 
Boston  Bxlison  Company  and  the  de¬ 
velopment  of  specialized  markets  in 
the  heavy-duty  electric  cooking  field  a 
co-operative  agreement  was  recently 
made  between  the  company  and  seven 
sales  outlets  at  Boston  which  are  mem¬ 
bers  of  the  New  England  Food  Service 
Equipment  Association.  It  is  believed 
that  a  greatly  improved  coverage  of 
the  field  will  result  and  already  one 
complete  commercial  electric  kitchen 
job  has  been  sold  in  this  way,  and  part 
of  the  equipment  has  been  electric  on 


six  other  jobs.  These  kitchen  equip¬ 
ment  houses  are  in  an  exceptionally 
strong  position  with  respect  to  market 
prospects  and,  by  making  it  to  their 
advantage  to  sell  co-operatively,  load 
building  is  furthered. 

The  plan  covers  the  sale  of  commer¬ 
cial  electric  kitchen  equipment  to  Edi¬ 
son  customers  for  connection  and  use 
in  Edison  territory.  Under  it  equip¬ 
ment  sales  are  financed  by  the  Edison 
company  on  its  standard  lease  terms. 
The  plan  is  available  to  approved  kit¬ 
chen  equipment  houses  which  main¬ 
tain  a  sales  force  and  layout  depart¬ 
ment.  Under  the  plan  the  equipment  is 
sold  at  list  price  with  handling  cost 
added.  When  the  equipment  house  is 
ready  to  complete  the  sale  the  proce¬ 
dure  is  as  follows:  (1)  Credit  ap¬ 
proval  is  obtained  from  the  Edison 
company;  (2)  Edison  representative 
gets  customer  to  sign  lease;  (3) 
kitchen  equipment  house  orders  equip¬ 
ment  from  manufacturer;  (4)  kitchen 
equipment  bills  Edison  company  for 
equipment  at  list  price;  (5)  Edison 
company  pays  amount  of  bill  less  2 
per  cent  held  for  permanent  credit 
reserve;  (6)  Edison  company  collects 
from  customer  under  terms  of  lease 
and  assumes  all  risks. 

A  wiring  allowance  of  up  to  $5  per 
kilowatt  connected  is  made  by  the  Edi¬ 
son  company  on  equipment  having  a 
connected  load  of  2.5  kw.  or  larger. 

The  plan  covers  only  equipment 
approved  by  the  Edison  company  and 
will  be  in  force  until  October  1,  1937, 
subject  to  extension  if  agreeable  to  the 
interested  parties. 

The  kitchen  equipment  house  is 


authority  through  long  experience 
upon  the  equipment  requirements  of 
hotels,  restaurants,  etc.,  and  has  many 
customer  contacts  that  may  be  used  to 
sell  electrical  equipment,  contacts  that 
the  electric  utility  cannot  hope  to  ac¬ 
quire  by  itself.  The  kitchen  houses 
entering  into  the  agreement  maintain 
large  sales  forces  continually  calling 
on  prospects  and  customers,  and  the 
utility  representatives  supply  the 
necessary  installation  and  operating 
cost  data.  The  kitchen  houses  carry 
small  selling  displays  of  counter 
equipment  as  well  as  floor  type  frying 
kettles.  The  manufacturer  carries, 
available  for  immediate  delivery, 
equipment  for  which  a  demand  exists. 

On  the  Edison  system  commercial 
cooking  now  totals  a  connected  load 
of  about  8,273  kw.  and  in  the  first 
nine  months  of  1936  about  900  kw, 
has  been  added,  totaling  substantially 
the  same  as  the  entire  new  business 
connected  in  this  field  in  1936.  The 
subdivision  of  equipment  recently 
added  covers  43  per  cent  in  pantry 
and  counter  service  equipment  of  light 
design,  41  per  cent  in  heavy-duty  ap¬ 
paratus  and  16  per  cent  in  electric 
baking  equipment. 

Tells  Advantages  of 
Electric  Fry-Kettle 

Due  to  the  activities  of  the  sales  de¬ 
partment  of  the  Idaho  Power  Com¬ 
pany,  Boise,  Idaho,  the  Inland  Sea 
Foods  Company  of  that  city  was  per¬ 
suaded  to  try  an  electric  deep-fat  fry¬ 
ing  kettle  for  its  restaurant.  So  satis¬ 
factory  was  the  installation  that  the 
entire  cooking  equipment  in  the  res¬ 
taurant  was  converted  to  electricity 
and,  in  a  letter  to  the  company,  the 
customer  volunteered  interesting  data 
concerning  the  economy  and  im¬ 
proved  results  experienced. 

Before  changing  from  gas  to  elec¬ 
tricity  the  average  light  and  power 
bill  in  the  restaurant  was  $47  a  month 
and  the  gas  bill  $60  a  month,  making 
a  total  of  $107.  Doing  all  the  cook¬ 
ing  electrically,  the  total  bill  was  $70, 
enabling  a  monthly  saving  of  $37.  At 
the  same  time  the  company  reported 
increased  business.  In  addition  the 
electric  fry-kettle  saved  $5  a  month  in 
the  amount  of  oil  used  in  deep-fat 
frying.  Improved  working  conditions 
in  the  kitchen  also  were  mentioned  as 
a  benefit  experienced  with  commercial 
electric  cookery. 


Co-operative  electric  cooking  display  at  a  Boston  hotel  show 
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About  4,000  years  old, 
this  Sequoia,  known 
as  the  "(Jeneral  Sher¬ 
man”,  is  tlie  oldest 
living  thing  on  earth. 


Just  as  this  Sequoia  has  attained  its  astoundingly 
long  life  through  its  protective  bark — so  is  Chro- 
mel’s  long  service  life,  as  a  heating  element  alloy, 
made  possible  by  its  own  protective  coating  of 
oxide.  Thin,  and  dense,  it  clings  tenaciously  to 
the  wire  and  thus  protects  Chromel  from  further 
oxidation.  And  28  years  of  manufacturing  ex¬ 
perience  have  taught  us  how  to  enhance  all  the 
useful  properties  imparted  to  Chromel  by  Nature. 


The  naturally  long  life  of  Chromel  has  been  more 
than  doubled  during  the  past  few  years.  So,  to 
protect  your  heating  load,  or  your  own  interests 
as  a  user  of  electric  heat,  specify  that  the  heating 
elements  be  made  of  Chromel.  We  have  just 
completed  a  new  catalog  that  gives  full  technical 
data  and  shows  you  how  to  design  elements  of  wire 
and  ribbon.  You’ll  find  it  helpful.  So,  ask  us  for 
Catalog  K . . .  Hoskins  Manufacturing  Co.,  Detroit- 


HOSKINS 


CHROMEL 

THE  MADE  ELECTRIC  HEAT  POSSIBLE 
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C.  A.  Adams  Relinquishes 
Aeademic  Responsibilities 

Comfort  A.  Adamj^,  Gordon  McKay 
professor  of  electrical  engineering  at 
Harvard  University,  former  dean  of 
the  Harvard  School  of  Engineering 
and  past-president  of  the  American 


Institute  of  Electrical  Engineers  and 
the  American  Welding  Society,  has 
resigned  from  teaching.  He  will  con¬ 
tinue  to  practice  engineering,  his  busi¬ 
ness  office  being  at  the  establishment 
of  the  Edward  G.  Budd  Manufactur¬ 
ing  Company,  Philadelphia,  Pa.  Dr. 
Adams  is  a  graduate  of  the  Case 
School  of  Applied  Science  and  had 
been  on  Harvard’s  teaching  staff  since 
1891,  holding  a  full  electrical  engi¬ 
neering  professorship  since  1906.  He 
is  a  nationally  recognized  authority 
on  electric  welding,  was  the  first 
chairman  of  the  American  Engineer¬ 
ing  Standards  Committee,  to  the  work 
of  which  he  has  devoted  many  years 
of  eminent  service,  and  he  is  the 
holder  of  the  Samuel  Wylie  Miller 
medal  for  his  work  in  the  advance¬ 
ment  of  welding.  His  consulting 
practice  has  been  extensive  and  of 
far-reaching  influence  in  utility  and 


other  fields,  and  he  was  retained  by 
the  Babcock  &  Wilcox  Company  in 
connection  with  electric  welding  and 
other  problems  at  Boulder  Dam.*' 

• 

►  Petek  J.  Guelfi,  formerly  division 
sales  supervisor  of  the  Gulf  States 
Utilities  Company  at  Navasota,  Tex., 
has  been  transferred  to  the  Baton 
Rouge  Electric  Company  as  industrial 
sales  manager.  Mr.  Guelfi  succeeds 
H.  A.  Walsh,  who  was  transferred  to 
the  El  Paso  Electric  Company  as  sales 
manager. 

►  A.  G.  Wilson,  formerly  with  the  El 
Paso  Electric  Company,  has  been 
transferred  to  the  Baton  Rouge  Elec¬ 
tric  Company,  taking  over  special  du¬ 
ties  of  rate  engineer. 

^O.  H.  Blackwell,  manager  of  staff 
departments,  Bell  Telephone  Labora¬ 
tories,  has  been  elected  a  vice-presi¬ 
dent.  Mr.  Blackwell  is  a  vice-president 
of  the  American  Institute  of  Electrical 
Engineers,  a  member  of  the  plant  co¬ 
ordination  committee  and  the  joint 
subcommittee  on  development  and  re¬ 
search  of  the  Edison  Electric  Institute 
and  Bell  System  and  a  member  of  the 
standards  council  of  the  American 
Standards  Association. 

^  P.  A.  Lasley,  chairman  of  the  Ar¬ 
kansas  Utilities  Commission,  has  an¬ 
nounced  that  he  will  submit  his  resig¬ 
nation  to  Carl  E.  Bailey,  when  Mr. 
Bailey  is  inducted  as  Governor  next 
month.  Mr.  Lasley  has  been  head  of 
the  department  since  the  creation  four 
years  ago  of  the  Fact  Finding  Tri¬ 
bunal  and  its  successor,  the  Arkansas 
Utilities  Commission  created  by  the 
1935  Legislature.  Thomas  Fitzhugh, 
of  Augusta.  Ga.,  has  been  indicated  as 
probable  successor.  He  is  now  chair¬ 
man  of  the  Democratic  state  commit¬ 
tee  and  assistant  attorney-general. 


Allis-Clialmers  Appoints 
Hill  to  Succeed  Nichols 

L.  H.  Hill,  well-known  transformer 
engineer,  has  been  appointed  engineer 
in  charge  of  Allis-Chalmers  Manufac¬ 
turing  Company’s  transformer  di¬ 
vision.  He  succeeds  the  late  L.  C. 


Nichols,  with  whom  he  served  as  as¬ 
sistant  engineer-in-charge  since  1931. 
Until  that  time  he  was,  for  a  number 
of  years,  manager  of  the  transformer 
division  of  the  American  Brown  Bo- 
veri  Company,  which  was  absorbed  by 
Allis-Chalmers,  and  prior  to  that  was 
associated  with  Westinghouse  Electric 
&  Manufacturing  Company  as  trans¬ 
former  design  engineer  and  as  en¬ 
gineer-in-charge  of  power  transformer 
development.  Directly  following  his 
graduation  from  Cornell  Lhiiversity 
Mr.  Hill  became  an  instructor  in  elec¬ 
trical  engineering  for  two  years  at  his 
alma  mater. 

Mr.  Hill  is  not  only  an  authority 
on  power  transformer  design  but  is 
thoroughly  conversant  with  all  classes 
of  transformer  design  and  practice. 
He  has  done  outstanding  work  in  the 

development  of  tap-changingunder- 
load  equipment,  inert  gas  protective 
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systems  lor  traiisioriners.  auxiliary 
forced  air  l)last  cooling  and  step-volt¬ 
age  regulators.  He  holds  many  pat¬ 
ents  relating  to  transformers  and  has 
written  much  of  value  on  this  general 
subject.  He  has  been  active  in  the 
affairs  of  the  A.I.E.E..  serving  on  va¬ 
rious  committees. 


Engineers’  Council 
Re-elects  C.  F.  Scott 

Charles  F.  Scott,  professor  emeritus 
of  electrical  engineering  at  Yale  Uni¬ 
versity,  was  re-elected  chairman  of 
the  Engineers’  Council  for  Profes¬ 


sional  Development  at  the  fourth  an¬ 
nual  meeting  of  the  council  held  in 
New  York. 

H.  H.  Henline,  national  secretarv 
American  Institute  of  Electrical  Engi- 
tu'ers,  was  elected  secretary  of  the 
council. 


►Theodore  K.  Quinn,  president  of 
Maxon,  Inc..  Advertising  Agencv.  and 
chairman  of  the  hoard  of  the  General 
Electric  Contracts  Corporation,  has 
been  ap|)ointed  chairman  of  the  com¬ 
mittee  of  the  electrical  industry,  which 
will  participate  in  th™  campaign  to 
sell  $27.829 .500  of  debenture  bonds 
to  finance  construction  of  the  New 
York  World’s  fair. 


►  Cecil  G.  Housh  will  become  man¬ 
ager  of  the  Kansas  City  office  of  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company,  effective  January  1.  Mr. 
Roush,  who  is  well  known  in  the  Kan¬ 
sas  area,  will  assume  the  duties  form¬ 
erly  handled  by  C.  \\'.  Hamilton,  who 
is  being  transferred  to  another  activity 
of  the  Westinghouse  company.  Mr. 
Roush  has  been  connected  with  W  est¬ 
inghouse  since  192.5. 


OBITUARY 

Dr.  C.  L.  Fortesciie 

Dr.  Charles  L.  Fortescue,  consulting 
transmission  engineer  of  the  Westing¬ 
house  Electric  &  Manufacturing  Com¬ 
pany,  died  in  his  home  in  Pittsburgh, 
December  4,  after  a  lengthy  illness. 
Dr.  Fortescue  was  internationally  fam¬ 
ous  for  his  work  in  curbing  the  effects 
of  lightning  on  transmission  lines  and 
distribution  systems.  Perhaps  the 
greatest  of  his  contributions  is  the  de¬ 
velopment  of  a  branch  of  mathematics 
known  as  symmetrical  co-ordinates. 
As  this  lies  in  the  field  of  pure  math¬ 
ematics  it  was  of  great  value  to  edu¬ 
cational  institutions  as  well  as  to  prac¬ 
tical  industry. 

Nearly  200  patents  were  credited  to 
him  covering  a  wide  range  of  re¬ 
search,  product  development  and  pro¬ 
tective  devices.  Most  of  the  high- 
voltage  generation  and  distribution 
systems  of  the  world  have  been  per¬ 
fected  and  are  operating  through 
developments  or  using  equipment 
attributed  to  the  engineering  of  Dr. 
Fortescue.  In  1898  he  joined  the 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company.  He  was  made  consult¬ 
ing  engineer  on  transmission  in  1926, 
the  position  he  occupied  until  his 
death.  He  was  a  fellow  of  the  Amer¬ 
ican  Institute  of  Electrical  Engineers. 


Charles  J.  Russell 

Charles  J.  Russell,  vice-president  in 
charge  of  rates  and  standard  practice, 
Philadelphia  Electric  Company,  died 


December  8  at  his  home  in  Philadel¬ 
phia  after  an  illness  of  several 
months.  Mr.  Russell  was  one  of  the 
pioneers  of  the  electric  industry.  His 


career  extended  across  the  period  of 
the  great  development  of  electric  light 
and  power. 

After  a  connection  with  the  liultzer 
Cabot  Electric  Company,  in  1890  Mr. 
Russell  became  superintendent  of  the 
Manufacturers  Electric  Company,  one 
of  the  early  companies  engaged  in  the 
supply  of  electric  light  and  power 
service  in  Philadelphia  and  a  prede¬ 
cessor  of  the  Philadelphia  Electric 
Company.  Subsequently  he  became 
superintendent  and  electrical  engineer 
of  the  Manufacturers  Electric  &  Sub¬ 
urban  Electric  Company,  and  later 
manager  of  the  sales  department,  gen¬ 
eral  commercial  manager,  vice-presi¬ 
dent  in  charge  of  commercial  depart¬ 
ments  of  the  Philadelphia  Electric 
Company.  In  1928  he  was  appointed 
vice-president  in  charge  of  rates  and 
standard  practice. 

Mr.  Russell  was  a  member  of  the 
American  Institute  of  Electrical  En¬ 
gineers,  Institution  of  Electrical  En¬ 
gineers  (Great  Britain)  and  a  charter 
member  of  the  Illuminating  Engineer¬ 
ing  Society. 

►  Frank  P.  McKibben,  consulting 
engineer,  died  November  27  at  his 
estate  near  Fayetteville,  Pa.  He  was 
65  years  old.  Mr.  McKibben  taught 
engineering  more  than  twenty-two 
years  at  Massachusetts  Institute  of 
Technology,  Lehigh  University  and 
Union  College,  Schenectady.  N.  Y.  He 
formerly  was  a  consulting  engineer 
for  the  General  Electric  Company.  In 
1932  Mr.  McKibben  w'as  elected  to 
the  presidency  of  the  American  Weld¬ 
ing  Society. 

►  Francis  E.  Donohoe,  special  repre¬ 
sentative  of  the  General  Cable  Com¬ 
pany  and  a  former  associate  of  Thomas 
A.  Edison,  George  Westinghouse  and 
Dr.  Alexander  Graham  Bell,  died,  of 
bronchial  pneumonia,  December  2  at 
his  home  in  Montclair,  N.  J.  He  was 
73  years  old.  Mr.  Donohoe  assisted 
Mr.  Edison  in  the  early  days  at  Menlo 
Park,  N.  J.  He  became  an  associate 
of  George  W^estinghouse  at  one  of  his 
first  electrical  laboratories  at  Newark, 
N.  J.  Later  he  did  experimental  work 
with  Dr.  Alexander  Graham  Bell, 
mostly  with  telephone  cables.  Mr. 
Donohoe  was  an  executive  with  the 
Swift  Cable  Company  when  it  was 
merged  with  another  company  in  1927 
to  form  the  General  Cable  Company. 
He  was  elected  a  life  member  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  last  month. 


«2  (.3942) 


EI.ECTRICAI.  WORI.D  -f  DECEMBER  19,  1936 


/l€urC  £(r  y^-t^ 

4JrLjxCri£cuvt »  l^tniXm^-€A^  :titt  tn^niJrtc^' 

.  4V-C  yuA{jcL  i(r  ^icny£,  M>tth,  i/tvL  £itt£t,  Atcitwn  ? 

Iniuicito^  Cikcin^  ov-CH.  cu%cL  /t-kSeJtin^ 
Mp ,  0-^  ccni^i^ii,  9  'iftcit  4v<iA 

IrUtcMtd  tlv£At  StcitUm  P(ri6i.  And 

ep><HL-i(r<7kin^ ,  ioir^  oAefit  tklu  ?  " 


INSULATOR  CO 


.INC 


LE  ROY-  N.Y.-U.S.A. 


/ 


‘-5^  ■ 


Appraisal  Record 
Made  by  Candid  Camera 

[Continued  from  page  .S5] 


scopic  legs  of  tubular  aluminum.  It 
can  act  as  a  scale  of  feet  to  get  di¬ 
mensions  of  the  pole,  but  obviously 
must  be  increased  by  a  factor  repre¬ 
senting  the  relative  distance  of  it  and 
the  pole  from  the  camera.  In  very 
windy  weather  a  weight  is  hung  by  a 
chain  from  the  hoard  as  it  is  very 
light.  In  the  illustration  Fig,  2  the 
camera  is  50  ft.  from  the  pole  and  the 
data  hoard  is  midway  between,  yet  the 
depth  of  focus  of  the  lens  brings  both 
pole  and  hoard  in  focus. 

Inserted  letters  and  numerals  are 
carried  in  a  tray  and  quickly  changed 
at  each  pole.  Code  designations  arc 
painted  in  small  letters  or  stamped 
on  the  brass  strips  to  facilitate  setting 
up  the  data  board. 


ONCE  a  line  is  built,  the  economy  of 
AmCreCo  quality  shows  itself.  Long,  de¬ 
pendable  life  free  of  excessive  maintenance 
cost  produces  savings  each  year.  In  case  of 
change,  AmCreCo  poles  have  high  salvage 
value  as  the  inherent  strength  of  the  wood  is 
retained  throughout  its  full  serviceable  life. 
We  shall  be  glad  to  furnish  you  with  more  de¬ 
tailed  information  and  estimating  data. 

AMERICAN  CREOSOTING  COMPANY 


Code  adapted  to  local  requirements 

The  code  is  changed  to  meet  the 
requirements  of  each  particular  mu¬ 
nicipality;  that  is,  certain  features  are 
omitted  and  certain  other  features 
added  as  the  case  may  require,  but 
the  same  code  is  standard,  as  other¬ 
wise  confusion  in  reading  the  films 
would  result. 

In  practice  we  use  one  man  to  oper¬ 
ate  the  camera,  determine  the  set-up 
on  the  board,  measure  distances  with 
a  measuring  wheel  and  be  responsible 
for  accuracy  and  completeness.  He  is 
provided  with  a  helper,  whose  duty  it 
is  to  carry  the  board  from  pole  to 
pole,  set  it  up  and  rearrange,  under 
instruction,  the  data,  which  require 
little  changing  from  pole  to  pole.  .4 
field  book  is  carried  and  any  unusual 
condition,  not  easily  brought  out  in 
the  photograph,  is  entered,  and  at 
times  it  is  advisable  to  take  two  or 
more  views  of  some  special  pole. 
There  are  some  rare  cases  where  the 
board  cannot  be  seen  in  the  same 
view'  and  is  photographed  separately. 

Our  operators  develop  their  own 
films  in  a  daylight  developing  tank, 
the  operation  being  timed  and  no  spe¬ 
cial  skill  being  necessary.  While  posi¬ 
tive  films  are  available,  we  find  that 
ordinary  negatives  answer  every  prac¬ 
tical  purpose. 

When  the  negatives  reach  the  office 
they  are  put  into  a  combined  enlarg¬ 
ing  and  reading  apparatus  and  pro¬ 
jected  on  a  ground  glass  screen  about 
6x9  in.  These  pictures  are  easily 
read  and  scaled. 


COLONIAL 

CREOSOTING 

COMPANY 

INCOAWtATCO 


GEORGIA 

CREOSOTING 

COMPANY 

INCOA^OMATCO 


ADDRESS  INQUIRIES  TO  CHICAGO,  ILL.,  OR  LOUISVILLE,  KY, 
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WHV  CANT  TNEY 
GIVE  ME  SERVICE 
WITHOUT  AUTHIS 


IT  is  (liflTiciilt  to  understaml  why 
so  many  utilities  needlessly  com¬ 
plicate  the  handling  of  complaints 
and  inquiries.  Certainly  at  no  other 
time  is  simple,  direct,  clean-cut  serv¬ 
ice  so  vital  from  a  goodwill  stand¬ 
point.  Yet  day  after  day,  customers 
are  made  to  wait  and  wait  (or  are 
referred  to  half  a  dozen  different 
people)  before  they  can  get  their 
questions  answered.  To  them,  this 
treatment  can  mean  only  one  thing 
—the  coni[>any  is  "passing  the 
buck." 

If  this  problem  happens  to  he  yours 
also,  here  is  news.  A  new  system 
developed  hv  liemington  Kand 
makes  it  jmssihle  to  con<*entrate  all 
customer  contacts  at  one  central 
point,  with  important  savings  in 
time  and  0})erating  costs. 


Given  proper  facilities,  one  group  of 
clerks  can  handle  the  following: 

1  Duplicate  Bills 

2  High  Bill  Complaints 

3  Appliance  Complaints 

4  Service  Complaints 

5  Applications  for  Service 

6  Security  Deposits 

7  extension  on  Delinquent  Bills 

8  (ieneral  Inquiries  regarding  the 
Account 


I  Kach  individual  clerk  can  quickly 
I  become  familiar  with  all  these  activ- 
t  ities.  This  means  fewer  customer 
waits  at  peak  |)erio<Is.  and  more 
efficient  use  of  all  clerks*  time 
throughout  the  day. 

From  the  standpoint  of  public  rela- 
I  tions  alone,  it  will  pay  you  to 
eliminate  the  usual  red  tape  involved 
in'  Customer  contacts.  Phone  the 
Remington  Kand  office  in  your  city 
or  mail  coujMm  for  complete  facts 
on  C.entralized  (Customer  Contact. 


(htp  of  ReminfUon  Rand's  Customer 
Contact  Desks  in  use  at  a  leading 
midicest  utility. 


MAIL  COUPON  TODAY 

Kkmimgtoim  Inc.,  Dkpt.  LM12S 

46.S  ^  a(«hiiiKt<m  Sirt^rl.  KiifTalo,  N. 

Plran^  me  roiiipirir  farlA  <»n  Centralizeii 

(.'.iiiAtonier  Contat  t. 

!Snmp  . 

Street  . . . 

f  j>\  .V«fr  . 
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You  may  not  be  in  the  market  for  any  ma¬ 
chinery  or  equipment.  But  your  business  will 
surely  profit  by  covering  this  Fair.  In  no 
other  way  can  you  know  what  the  whole  world 
offers  in  your  line  today.  Invariably  several 
hundred  new  inventions  and  technical  inno¬ 
vations  are  first  shown  at  this  Fair. 

While  you  are  in  Leipzig,  you  can  also  cover 
the  General  Merchandise  Fairs  (Feb.  28 
to  Mar.  5) — featuring  6000  exhibits  of  fin¬ 
ished  and  semi-finished  goods — from  25 
countries. 

More  than  230,000  business  executives,  en¬ 
gineers  and  buyers,  from  72  countries,  will 
visit  this  Fair.  Please  write  for  Booklet  No. 
40  today,  and  let  us  send  you  full  details  .  .  . 
Leipzig  Trade  Fair,  Inc.,  10  East  40th  Street, 
New  York  City. 


A  DIVISION  OF  THE  700  YEAR-OLD 

LEIPZIG  TRADE  FAIRS 


Storm  Line  Loading 
Found  Unduly  High 

[Continued  from  page  38] 

ice  to  the  rural  customer  will  soon  be 
considered  a  more  serious  matter  than 
it  now  is.  The  modern  farm  is  in 
reality  an  industrial  customer  whose 
production  and  even  economic  exist¬ 
ence  are  becoming  largely  dependent 
upon  electric  service.  Surely  the 
rural  resident  whose  water  supply,  re¬ 
frigeration,  cooking,  light  and  often 
heat  are  disrupted  by  failure  of  his 
electric  supply  is  far  more  seriously 
affected  than  is  the  average  city 
dweller.  Evaluation  of  service  relia¬ 
bility  is  difficult,  but  it  is  certain  that 
the  factor  of  climatic  loading  as  it  af¬ 
fects  line  design  is  of  very  minor 
importance. 

Investment  could  he  reduced 

On  the  system  of  one  New  York 
State  electric  utility  99  per  cent  of 
the  interruptions  occurring  on  all  dis¬ 
tribution  circuits  over  the  past  three 
years  were  caused  by  influences  other 
than  the  mechanical  design  of  the  cir* 
cuit.  On  the  same  system  the  annual 
rural  line  maintenance  charges  aver¬ 
age  approximately  $30  per  mile  of 
line.  Reinforcing  these  data  with 
knowledge  of  the  practical  nature  of 
maintenance  work  leads  to  the  con¬ 
clusion  that  50  to  75  cents  per  mile 
is  ample  annual  allowance  for  such 
maintenance  work  as  results  solely 
from  storm  conditions  which  exceed 
the  design  limitations.  Referring  to 
Fig.  2,  the  indications  are  that  an  in¬ 
crease  of  45  per  cent  in  wire  failures 
and  65  per  cent  in  pole  failures  might 
result  from  a  change  in  design  load¬ 
ing  from  heavy  to  medium.  Striking 
a  rough  weighted  average  at  50  per 
cent,  it  might  be  expected  that  the  50- 
75-cent  figure  would  become  75  cents- 
$1.25.  These  figures  are  rough,  but 
obviously  if  the  increase  were  to  be 
several  times  50  per  cent  an  economic 
balance  is  not  approached.  To  offset 
fully  a  conservative  annual  fixed 
charge  of,  say,  10  per  cent  on  the  $100 
added  investment  per  mile,  the  main¬ 
tenance  costs  would  have  to  rise  to 
$10,  or  33  per  cent  of  the  total  yearly 
line  maintenance  costs.  Certainly  the 
maintenance  expenditures  on  the 
26,000-odd  miles  of  rural  line  now 
operating  in  New  York  State  would 
not  have  increased  by  one  quarter  of  a 
million  dollars  annually  if  the  design 
of  those  lines  had  originally  been  mod¬ 
ified  knowingly  to  permit  an  increase 


of  50  per  cent  in  those  line  failures 
which  occur  solely  as  a  result  of  in¬ 
adequate  loading  design. 

Looking  into  the  future,  with  full 
recognition  both  of  the  probable  need 
for  local  variations  and  of  the  pos¬ 
sible  effect  of  modified  specifications 
upon  line  life,  the  excess  investment 
of  some  $1,000,000  in  a  state-wide 
rural  program  for  the  next  few  years 
appears  decidedly  questionable. 

Certainly  immediate  economic  ben¬ 
efits  are  obtainable  through  local  mod¬ 
ification  of  climatic  loading  specifica¬ 
tions.  The  present  N.E.S.C.  provides 
for  such  modification  and  it  should 
be  cautiously  attempted  with  such 
knowledge  as  is  now  available.  Firm 
support  for  permanent  action  must  in 
time  be  provided  through  the  co-oper¬ 
ative  collection  of  complete  and  ac¬ 
curate  data,  not  only  on  wind  and 
glaze  conditions  but  on  actual  line 
failures,  on  a  much  more  comprehen¬ 
sive  basis  than  at  present. 


Capacitors  Release 
System  Capacity 

[Continued  from  page  39] 

neutral  is  tied  into  the  transformer 
neutral.  This  connection  will  im¬ 
prove  the  regulation  for  unbalanced 
loads  and  tend  to  distribute  the  cor¬ 
rective  capacity  evenly  between  phases 
for  uneven  distribution  of  load.  There 
was  some  question  of  harmonics  in 
the  neutral  between  the  transformer 
and  capacitor,  but  a  check  of  every 
unit  under  different  load  conditions 
did  not  reveal  any  harmonic  currents. 

In  the  application  care  must  be 
taken  to  see  that  at  light  loads  exces¬ 
sive  voltages  are  not  obtained,  espe¬ 
cially  with  unregulated  circuits. 

The  installation  has  been  in  opera¬ 
tion  approximately  two  years  and  the 
service  has  been  entirely  satisfactory. 
Generator,  transformer  and  line  capac¬ 
ity  was  released  to  carry  higher  loads 
with  the  same  installed  equipment. 

• 

New  Markets  in  Latin  America 

The  promotion  of  trade  with  Latin 
American  countries,  as  a  by-product  of 
President  Roosevelt’s  “good  neighbor 
visit,  is  expected  to  open  a  vast  mar¬ 
ket  for  electrical  manufacturers,  in  the 
opinion  of  close  observers.  An  ex¬ 
pansion  of  electric  utility  facilities  is 
expected  to  meet  power  demands  re¬ 
sulting  from  the  revival  of  business. 
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This  complicated  apparatus — in  Gulf’s  laboratories — is 
used  to  study  the  behavior  of  oils  at  high  temperatures  in 
the  presence  of  oxygen.  Some  oils  deteriorate  more  rap¬ 
idly  than  others  under  these  conditions,  forming  organic 
acids,  insoluble  sludges,  and  soluble  impurities  of  high 
viscosity.  Samples  of  the  oil  are  withdrawn  at  frequent 
intervals  for  test,  and  changes  measured.  Gulf  sup¬ 
plies  oils  with  highest  resistance  to  such  deterioration. 


Chemist’s  Aquarium.” 
adiabatic  thermostat 
^sures  extremely  small  tem- 
?««ure  changes  due  to  chem- 
,  reaction  in  an  oil.  The 
aecurtd  are  valuable  in 
fundamental  studies. 


A  new  machine  developed  by  Gulf  engineers 
the  first  that  will  test  any  bearing  under  precisely 
the  operating  conditions  of  actual  service.  It  meas¬ 
ures  accurately  friction,  torque,  temperature,  wear 
and  film  thickness.  Thus,  Gulf  research  engineers 
develop  new  information  which  is  useful  in  the 
manufacture  of  improved  bearing  lubricants. 


MllV 


How  high  a  load  can  a  gear  tooth  stand  without  scuffing?  This 
instrument — in  Gulf’s  research  laboratories — measures  the  ex¬ 
treme  pressure  characteristics  of  a  lubricant.  This  property  is 
particularly  important  in  the  lubrication  of  gears  with  small 
areas  of  contact  and  high,  rubbing  speeds  such  as  hypoid  gears. 


Oxygen  is  one  of  oil’s  greatest 
enemies.  This  apparatus  is 
measuring  the  rate  at  which 
oxygen  combines  with  an 
oil  and  the  effect  of  catalysts 
and  anti-catalysts.  This  equip¬ 
ment  was  developed  by  Gulf. 


Many  new  bearing  metals  have  been  de¬ 
veloped  during  recent  years.  Here  the 
Underwood  test  is  used  to  determine  the 
effects  of  oils  on  various  bearing  metals. 


Electrical  Insulations 

FOR  EVERY  INDUSTRIAL  NEED 


Electric  Power  Essential  to 
Modern  Strip  Coal  Mining 

[Continued  from  page  44] 

and  result  definitely  in  the  choice  of 
purchased  service.  It  is  very  reason¬ 
able  that  this  should  be  the  decision, 
as  this  enormous  stripping  operation 
can  produce  coal  at  a  fraction  of  the 
cost  of  small  “side  road”  strip  mines 
due  to  its  efficient  methods,  therefore 
so  can  the  large  central  station  gen¬ 
erate  and  deliver  more  reliable  and 
cheaper  power  service  than  can  be 
produced  by  the  small  private  gener¬ 
ating  plant  which  is  being  operated 
as  an  accessory  to  the  main  business. 

Often  a  private  plant  is  found  to 
be  too  small  or  too  lar^e  after  a  few 


including: 


Varnished  Cloth,  Tapes 


Silks,  Papers,  Canvas  and 


Ducks,  Cambric  Tubin 


Plates,  Segments,  Rin 


or  Fish  Paper  and  Mica. 


Laminated  Bakelite 


Sheets,  Rods,  Tubes  and 


Fabricated  Parts. 


EMPIRE 


k  PCRfECT  “  ^ 

MIcaniTF 

I  INSULATOR 


'LAMICOID 


WRITE  FOR 


PRICE  LIST 


No.  lOI 


I 
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ELECTRICAL  WIRES  &  CABLES 


A  very  complete  line  of  electrical  wires 
and  cables  for  industrial  and  central  sta¬ 
tion  needs  is  offered  by  Roebling. 

Roebling  also  makes  available  a  broad 
line  of  standard  bare  and  insulated  wires 
and  cables  for  use  by  manufacturers  of 
electrical  devices  and  equipment.  These 
wires  and  cables  have  met  very  exacting 


purchase  specifications  of  industrial  and 
utility  organizations. 

The  nearest  office  listed  below  would 
welcome  an  opportunity  to  send 
you  samples  and  complete  data. 


JOHN  A.  roebling’s  Sons  Co.,Trenton,  N.J. 

Atlanta,  Boston,  Chicago,  Cleveland,  Los  Angeles,  Sew  York, 
Philadelphia,  Portland,  Ore.,  San  Francisco,  Seattle 


'ONLY  A  FINE  PRODUCT  MAY  BEAR  THE  NAME  ROEBLING 
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EQVIPMEIVT  AVAILABLE 


straps,  instead  of  chains,  for  carrying  rope, 
wire  and  other  materials;  body  floor  ex¬ 
tended  to  outside  edge  of  tool  compartments ; 
close  fitting  doors  on  tool  compartments. 
Electric  welding  has  been  used  wherever 
practical. 


Trailers 

Two  new  trailers  of  all  steel  construction 
are  said  to  provide  ample  space  for  the  tools 
and  materials  usually  required  by  the  cable 
splicer.  One  model  has  a  lower  compart- 


Switcligear 

A  standard  line  of  factory-built,  metal-in¬ 
closed  switchgear  for  shipment  as  a  com¬ 
plete  assembly  has  been  announced.  Suit¬ 
able  for  small  industrial  installations  or  aux. 
iliary  circuits  in  steam  power  stations,  the 
units  are  factory  assembled  and  tested  so 


Dead-End  Clamp 

This  light-weight  clamp  for  dead-ending 
bus  conductors  in  stations  or  line  conductors 
at  towers  is  said  to  offer  a  straight-line  job 
with  no  chance  for  twisting  of  conductor 
or  clamp.  Of  malleable  iron,  hot-dip  gal¬ 
vanized,  it  is  claimed  that  it  will  develop 


Type  S  pictured;  Model  XC-SSS  not 
shown;  tongues  may  be  provided  with 
pintle  ring  or  ball  coupler  as  desired. 
Highway  Trailer  Co.,  Edgerton,  Wis. 


ment  at  the  rear  and  the  main  box  is  di¬ 
vided  into  compartments;  the  other  model 
has  a  lower  front  compartment,  and  the  main 
box  is  one  large  compartment. 


Stratcline;  in  sizes  to  handle  cable 
from  0.280  to  0.540  in.  maximum.  0.430 
to  0.680  in.  maximum.  Ohio  Brass  Co., 
Mansfield,  Ohio. 


slip  strengths  of  50  per  cent  of  the  ultimate 
strength  of  hard-drawn  copper  conductors. 
No  intermediate  fittings  are  required  when 
dead-ending  cable  buses,  but  either  the  long 
socket  eye  or  clevis  companion  fittings  af¬ 
ford  clearance  for  the  conductor  when  dead¬ 
ending  conductors  or  transmission  structures. 


Five  units  shown;  four  have  solenoid- 
operated  breakers  with  mechanism  be¬ 
hind  front  panel,  fifth  has  hand-oper¬ 
ated  breaker.  Westinghouse  Electric 
A"  Manufacturing  C«i.,  Ea.-^t  Pittsburgh, 
Pa. 


Meter  Troughs 


that  cross-connections  need  not  be  made  in 
the  field.  Units  consist  of  cubicles  in  which 
are  mounted  circuit  breakers,  buses,  discon¬ 
necting  switches,  instrument  transformers 
and  similar  auxiliaries.  Desirable  relay  and 
meter  equipment  are  mounted  on  the  hinged 
front  panels.  Disconnecting  switches  are 
located  behind  wire  glass  windows  in  upper 
compartment  and  are  hookstick  operated. 


Electric  Furnace 

This  60-lb.  tilting  furnace,  for  non-ferrous 
or  precious  metals  only,  is  designed  for  use 
especially  where  more  than  30  lb.  charges 
of  brass  or  copper  are  required.  Built-in 
“Norbide”  crucible  is  used  and  is  said  to 


Utility  Truck  Bodies 

Two  utility  bodies  are  announced,  designed 
for  mounting  on  any  make  of  truck  and  to 
be  suitable  for  a  wide  variety  of  line  con¬ 
struction  operations.  Features  of  bodies  in¬ 
clude  lowered  derrick  compartment,  so  der¬ 
rick  poles  can  be  loaded  without  raising 
them  above  tool  compartments;  leather 


Tyi)e  “S."  Trunil>ull  Eleotrie  .Manufiie- 
turing  Co.,  Plainvllle,  Conn. 

New  type  meter  troughs  are  designed  to 
accommodate  type  “S”  prong  meters  and  are 
supplied  for  both  indoor  and  outdoor  in¬ 
stallations  of  from  one  to  four  meters  in 
multiple.  They  are  supplied  complete  with 
terminal  blocks  and  sockets. 


No.  T60;  for  use  with  35-kva.  (20-kw. 
converter.  .-CJax  Eiect rotherniic  Corp. 
Trenton.  N.  .1. 


have  a  higher  efticiency  as  a  melting  unit 
than  the  removable  type,  inasmuch  as  it 
can  be  better  heat  insulated,  there  being 
no  air  space  or  layer  of  refractory  material 
just  outside  the  crucible.  Crucible  can  be 
changed  in  about  one-half  hour,  it  is 
claimed. 


Electrode 

Murex  type  N.  Metal  &  Thermit  Corp.. 
New  York,  N.  Y. 

New,  heavy-coated  electrodes  for  arc  w 
ing  are  'designed  for  bridging  gaps  where 
up  between  plates  is  poor,  and.  in  sina 


Two  bodies,  classified  as  U-10  and  U-12; 
overall  width  86  in.  Four  Wheel  Drive 
.\utu  Co.,  cnintonvllle,  Wis. 
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CNAME . ^...POSITION 

FIRM . . 

ADDRESS .  . 

o 

catalogue  Xo.  5 

For  your  Information — 175  pages  of  the  latest  data  on 
insulators  for  all  applications/  from  generating  station 
to  rural  lines. 


he  Porcelain  lujiiulator  rorporalion,  Lima,  X.  Y.,  IJ.  S.  A. 


saleM  aKonlNS 

JOSLVN  MFG.  A  SUPPLY  CO. 

SOUTHEAST  JOSLYN  COMPANY 

JOBBERS  SUPPLY  COMPANY 

Chicaso,  Kansas  City,  Tulsa 

St.  Paui,  Seattle,  Portland 

H.  E.  BURNS  COMPANY 

Cleveland 

J.  J.  COSTELLO 

Pittsburgh 

THE  JOSLYN  COMPANY 

Boston 

SOUTHERN  JOSLYN  COMPANY 

New  York,  Philadelphia, 

JOSLYN  CO.  OF  CALIFORNIA 

Ntw  Orleans,  Memphis,  Dallas 

Rochester 

Los  Angeles,  San  FranciKO 
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sizes,  may  he  used  on  vertical  and  overhead 
work,  or  to  make  rapid,  single  pass  welds 
on  light  gage  materials.  In  addition,  they 
will  produce  clean,  sound,  single  or  multiple 
pass  hllets,  it  is  claimed.  Physical  proper¬ 
ties  of  metal  deposited  with  electrode  are 
said  to  raage  from  74,000  Ih.  per  sq.in.  in 
tensile  strength,  with  26  to  24  per  cent 
ductility.  Electrode  is  said  to  work  equally 
well  with  either  a.c.  or  d.c.  and  may  he  used 
with  straight  or  reversed  polarity. 


Tool  Type  Furnace 

Tools  or  dies  may  he  put  into  this  small 
electric  furnace  and  left  to  temper  under 
completefy  automatic  control,  it  is  claimed. 
Furnace  uses  air  as  the  heating  medium 
and  thus  has  a  small  heat  capacity.  It 
cools  down  immediately  after  the  tool  is 


Type  A,  upper  row,  for  class  2,  7.5 
to  34.5  kv. ;  class  3.  to  23.0  kv. ;  type 
B.  lower  row,  for  classes  3,  4,  5  and 
7.  to  34.5  kv. ;  for  class  9.  to  23.0  kv. 
Ijtpp  Insulator  Co.,  Le  Roy,  N.  Y. 

characteristics.  Major  portion  of  line  con¬ 
sists  of  outside  bonded  base  style,  said  to 
afford  maximum  rigidity  and  strength  with 
minimum  danger  of  failure  either  from  ther¬ 
mal  causes  or  from  load  itself.  Double  in¬ 
sert  units  are  also  available. 


Narrow  Lighting  Panels 

fOne  of  the  chief 
advantages  claimed 
for  this  standardized 
line  of  30-amp.  tog¬ 
gle  switch  and  fuse 
lighting  panels  is 
that  they  may  be 
made  to  occupy  the 
space  already  occu¬ 
pied  by  columns  or 
pillars  in  an  indus- 
^  _  trial  plant  or  com- 

'  =  <  mercial  building. 

Wiieway  extensions 
i  beyond  the  panel 

proper,  and  panel 
boxes  are  integral 

■  parts  of  the  line,  al¬ 
though  their  use  is 
optional.  When  they 
are  used,  it  is 
claimed  that  consid¬ 
erable  savings  in 
wire  are  effected. 
^  Wireway  extensions 
are  designed  to  elim¬ 
inate  the  customary 
branch  and  main 
conduit  risers  and 
fittings;  neutral 

wires  terminate  in 
the  pull  box,  where 
the  neutral  bar  is 
located,  instead  of 
being  run  down  into 
the  panel. 


Junction  Boxes 

New,  welded,  cable  junction  boxes  are 
said  to  eliminate  the  necessity  for  concern 
about  porosity,  destruction  by  corroj-ion  or 


“Homo”  equipment;  for  maximum 
temperature  of  800  or  1200  des.  F. ; 
furnace  la  45  in.  high;  has  work  space 
12*^  X  15  In.  l.eeds  &  Northriip  Co., 
Bhiladelphla.  I’a. 

removed.  Another  tool  can  be  put  in  cold 
and  the  temperature  run  up  to  the  desired 
point,  thus  eliminating  the  necessity  for 
operating  several  baths,  when  it  is  desired 
to  temper  tools  at  several  drawing  tempera¬ 
tures.  Complete  equipment  consists  of  fur¬ 
nace,  control  panel.  Instrument  panel  and 
Micromax  recording  control'er. 


Resistors 

Newly  announced  mill  type  resistors  are 
designed  for  applications  in  steel  mills, 
cranes,  locomotives  and  places  subject  to 
severe  vibrations  and  shocks,  involving  heavy 
currents  and  rough  usage.  They  incorpor¬ 
ate  features  of  the  company’s  Edgewound 
type  and  have  malleable  iron  terminal  clamps 


Everdur;  made  In  a  variety  of  sizes 
ami  shapes.  .Anaeondu  Wire  &  Cable 
Co.,  New  York,  N.  Y. 

by  immersion  in  acid  or  alkali  surface 
waters,  or  damage  resulting  from  accidental 
impact.  In  addition,  it  is  claimed  this  tyf>e 
of  box  repre.sents  an  appreciable  saving  in 
weight  and  is  consequently  easier  to  install. 


Panels  available  from 
twelve  circuits, 
thereafter  in  multi¬ 
ples  of  two  circuits 
up  to  24;  8%  in. 

wide,  4t4  in.  deep. 
Riill  Uoar  Klectrto 
I’rtMlucts  Co.,  De¬ 
troit,  Mich. 


Locking  Unit 

This  locking  unit  is  a  key-actuated  bolt 
mechanism  designed  for  use  on  oil  circuit 
breakers,  disconnecting  switches  or  other 
types  of  high-tension  switching  apparatus 
operated  by  either  manual  or  electrical 
means.  It  is  intended  for  operation  in  con- 


Arc  Welder 

This  portable  arc  welder,  for  materials 
ranging  from  20  gage  to  i  in.,  is  said  to  be 
especially  suitable  for  industrial  and  garage 


Edgewound  Mill  type;  rated  at  75  amp. 
continuous  duty  t>er  single  tube  unit. 
Monitor  C«mtroller  Co.,  Baltimore.  Md. 

supported  from  the  frame,  to  relieve  the 
elements  from  cable  strain  and  vibration. 
Heavy  pressed  steel  terminals,  which,  it  is 
claimetl,  may  be  quickly  and  easily  changed, 
provide  immediate  tap  connections.  Units 
may  be  grouped  in  parallel  to  obtain  de¬ 
sired  rating. 


Bendlx-Cory,  Type  B-3003;  standard 
bolt  length  of  1  in.  with  key  in  lock. 
1  In.  with  key  removed;  special 
lengths  can  be  supplied.  Bendix  Marine 
Products  Co..  Inc.,  Brooklyn.  N.  Y. 


junction  with  blocking  segments,  positioning 
rods,  plates  or  other  kinds  of  auxiliary 
mechanisms  to  form  an  effective  interlock, 
and  is  designed  so  that  it  may  readily  be 
stacked  for  multiple  key  release  application. 


Insulators 

These  indoor  bus  support  insulators  have 
been  designed  to  conform  to  N.E.M.A.  stand¬ 
ards.  both  as  to  electrical  and  mechanical 
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FORD  SHOWS  THE  WAY 


TO  LOWER  OPERATING  COSTS 


NEW  ECONOMY. . .  NEW  STYLE . .  .CHOICE  OF 

TWO  V-8  ENGINES 

IN  THE  NEW  1937 

FORD  V-8  TRUCKS 

AND  COMMERCIAL  CARS 

Ford  sets  the  pace  in  hauling  and  delivery  econ¬ 
omy!  Two  V-8  engine  sizes  give  you  a  choice  of 
power  to  fit  your  own  individual  needs.  The  im¬ 
proved  85-horsepower  V-8  engine  assures  economy 
for  heavy-duty  service.  The  new  60-horsepower  V-8 
ongine  sets  an  entirely  new  standard  in  the  light 
delivery  field.  It  will  pay  you  to  get  the  facts  about 
this  Specialized  Transportation. 


MATCHING  THE  HIGHEST  IN  QUALITY  .  .  .  SELLING  WITH  THE  LOWEST  IN  PRICE 


In  addition  to  the  most  advanced  style  in  truck 
design,  Ford  introduces  many  new  features  that 
assure  lower  operating  cost  and  longer  life.  These 
are  added  to  the  many  tried  and  tested  features 
which  have  won  the  enthusiastic  approval  of  Ford 
owners  for  years.  Ask  your  Ford  dealer  for  an  ^*on- 
the-Job’’  test — with  your  own  load, 
under  your  own  operating  conditions. 
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Sales  Opportunities 

DALLAS,  TEX. — Texas  Electric  Service 
Company,  Dallas,  plans  transmission  and 
distributing  lines  for  rural  electrification  in 
parts  of  Tarrant  County,  totaling  about  250 
miles,  with  power  substation  and  service 
facilities.  Cost  about  $285,000.  Financing 
in  this  amount  has  been  arranged  through 
Federal  aid. 

WEST  POINT,  N.  Y.— Office  of  Con¬ 
structing  Quartermaster,  United  States  Mili¬ 
tary  Academy,  West  Point,  receives  bids 
until  January  6  for  additions  to  power 
plant  at  -institution,  including  improvements 
in  present  station  and  installation  of  equip¬ 
ment.  . 

CHICAGO,  ILL. — Caspers  Tin  Plate  Com¬ 
pany,  3424  West  Forty-eighth  Place,  plans 
installation  of  motors 'and  controls,  conveyors, 
electric  hoists  and  other  equipment  in  two- 
story  addition,  234  x  337  feet.  Cost  about 
$350,000.  A.  Epstein,  2001  West  Pershing 
Road,  is  engineer. 

ELDORA,  IOWA — Has  engaged  Young 
&  Stanley,  Inc.,  Muscatine,  Iowa,  consulting 
engineer,  to  make  surveys  and  estimates 
of  cost  for  proposed  municipal  power  plant. 

LENOIR,  N.  C. — Caldwell  County  Electric 
Membership  Corporation,  Lenoir,  J.  H.  Hart, 
president,  care  of  Spoon  &  Lewis,  Jefferson 
Building,  Greensboro,  N.  C.,  consulting  en¬ 
gineers,  receives  bids  until  December  22 
for  primary  and  secondary  lines  for  rural 
electrification  in  Caldwell  County,  totaling 
about  298  miles,  of  which  105  miles  will  be 
3-phase,  4  wire,  182  miles  single  phase,  2 
wire,  and  remainder,  2-phase,  3  wire;  also 
for  power  substation  and  service  facilities. 
Estimated  cost  about  $300,000.  Financing 
has  been  arranged  through  Federal  aid. 

NEWCASTLE,  IND.— Plans  early  call  for 
bids  for  1000-kva.  diesel  engine-generator 
unit,  and  auxiliary  equipment,  for  instal¬ 
lation  in  municipal  waterworks  station.  F. 
Taylor  is  city  engineer,  in  charge. 

MEMPHIS,  TENN.— Director  of  Pur¬ 
chases,  Tennessee  Valley  Authority,  Knox¬ 
ville,  Tenn.,  receives  bids  until  December 
29  for  furnishing  and  delivering  three  single 
phase,  60-rycle,  outdoor-type  transformers 
for  installation  in  new  primary  power  sub¬ 
station  at  South  Memphis. 

SPOTSWOOD,  N.  J. — American  Pulp 
Corporation,  182  Cornelison  Avenue,  Jersey 
City,  N.  J.,  plans  installation  of  motors 
and  controls,  regulators,  conveyors  and  other 
equipment  in  new  pulp  and  paper  mill  at 
Spotswood,  where  company  has  purchased 
former  plant  of  American  Salpa  Company 
on  65-acre  tract  of  land,  idle  for  past  five 
years,  and  will  remodel  and  equip  for  mill, 
j  Entire  project  will  cost  over  $300,000. 

DES  MOINES,  IOWA— Iowa  Light  & 
Power  Company,  Des  Moines,  plans  trans¬ 
mission  and  distributing  lines  in  parts  of 
Madison  and  Dallas  Counties,  totaling  about 
43  miles  for  rural  electrification,  including 
service  facilities.  Permission  has  been 
secured. 

DENVER.  COLO. — Bureau  of  Reclamation, 
Denver,  receives  bids  until  December  28 
for  two  flowmeters  for  measuring  flow  of 
water  through  115,000-hp.  hydraulic  turbines 
at  Boulder  power  plant,  Boulder  Canyon 
Project,  Arizona-California-Nevada,  instal¬ 
lation  to  be  made  by  Government  (Specifi¬ 
cations  858-D). 

TIFFIN,  OHIO — Northern  Central  Rural 
Electrification  Co-Operative,  Inc.,  Tiffin,  R. 
J.  Williams,  manager,  plans  primary  and 
secondary  lines  for  rural  electrification  in 
parts  of  Crawford,  Hancock,  Wood,  Huron, 


Seneca  and  Wyandot  Counties,  totaling  about 
850  miles,  with  power  substation  and  ser¬ 
vice  facilities.  Cost  close  to  $875,000.  Fin¬ 
ancing  will  be  arranged  through  Federal 
aid. 

LOUISVILLE,  KY.— Louisville  &  Nash¬ 
ville  Railroad  Company  plans  installation 
of  motors  and  controls,  conveyors,  regulators, 
electric  hoists  and  other  industrial  electrical 
equipment  in  connection  with  retooling 
program  at  locomotive  and  car  construction 
and  repair  shops  at  South  Louisville;  Nash¬ 
ville  and  Paris,  Tenn.;  Birmingham  and 
Mobile,  Ala.,  and  other  points.  Cost  about 
$400,000. 

HARRISONBURG,  VA.— Has  plans  under 
way  for  extensions  in  municipal  electric 
power  plant,  including  installation  of  new 
equipment  for  increased  capacity.  Station 
will  furnish  power  for  rural  electrification 
systems  in  several  neighboring  counties. 

Cost  about  $100,000.  Bids  will  be  asked 
soon.  Financing  has  been  arranged  through 
Federal  aid. 

ALMA,  WIS. — Buffalo  County  Electric 
Co-Operative,  Inc.,  Alma,  Arthur  Hitt,  secre¬ 
tary,  will  take  bids  soon  for  primary  and 
secondary  lines  for  rural  electrification  in 
parts  of  Buffalo  County,  totaling  about  250 
miles,  with  power  substation  and  service 
facilities.  Fund  of  $260,000  has  been 
secured  through  Federal  aid.  E.  B.  Wayts, 
Capitol  Building,  Madison,  Wis.,  engineer, 
Wisconsin  Rural  Electric  Authority,  is  in 
charge. 

PITTSBURGH,  PA.— United  States  En¬ 
gineer  Office  receives  bids  until  January  4 
for  hydroelectric  power  station  for  Ems- 
worth  Lock  and  Dam,  93.8-kva.  rating,  for 
lock  control  and  operation,  including  hy¬ 
draulic  turbine,  electric  generator  and 
accessories  (Circular  202). 

T.\LLUL.AH,  LA. — Chicago  Mill  &  Lumber 
Company  plans  installation  of  motors  and  | 
controls,  conveyors,  loaders,  electric  sub¬ 
station  equipment  and  other  equipment  in 
connection  with  rebuilding  of  local  veneer  I 
mill,  recently  destroyed  by  fire.  Loss  close  ' 
to  $.500,000..  Main  offices  are  at  111  West 
Washington  Street,  Chicago,  Ill. 

MASON  CITY,  IOWA— Peoples  Gas  & 

Electric  Company  plans  transmission  and 

distributing  lines  for  rural  electrification  r 

in  parts  of  Floyd,  Cerro  Gordo  and  Worth 
Counties,  totaling  about  72  miles,  including 
power  substation  and  service  facilities.  Per¬ 
mission  has  been  granted.  ‘ 

ABBEVILLE.  S.  C. — Has  plans  under  way  \ 
for  municipal  hydroelectric  power  plant  on 
Rocky  River,  including  transmission  line  to 
city.  Proposed  to  proceed  with  project  early 
in  1937.  Cost  almut  $500,000,  of  which 
S-135.000  will  be  represented  by  Federal  \ 

grant  and  loan. 

HOUSTON,  TEX.— Regan  Forge  &  En 
gineering  Company,  San  Pedro,  Los  An¬ 
geles,  Calif.,  plans  installation  of  motors 
and  controls,  conveyors,  transformers  and 
auxiliary  power  substation  equipment,  elec¬ 
tric  hoists  and  other  equipment  in  new  oil 
well  machinery  manufacturing  plant  at 
Houston,  where  site  is  being  secured.  Cost  ; 
over  $100,000. 

MONTEVIDEO,  MINN.— Minnesota  Val¬ 
ley  Co-Operative  Light  &  Power  Company, 

E.  L.  Smith,  president,  recently  organized, 
has  plans  maturing  for  transmission  and 
distributing  lines  for  rural  electrification  tn 
parts  of  Chippewa,  Lac  qui  Parle  and  oth« 
neighboring  counties,  totaling  about  300 
miles,  with  power  substation  and  service 
facilities.  Cost  about  $325,000.  Financing  i 
will  be  arranged  through  Federal  aid-  ft 
Power  will  be  furnished  by  Otter  Tail  p 
Power  Company.  £ 


INTRODUCING 

THE  NEW 

BENDIX-CORY 

LOCKING  UNIT 


TYPE  B-3003 


I  he  Bendix-Cory  Locking 
Unit  is  a  key  actuated  bolt 
mechanism  designed  for  use 
on  Oil  Circuit  Breakers,  Dis¬ 
connecting  Switches  or  other 
types  of  switchgear. 

When  used  in  conjunction 
with  blocking  segments,  rods, 
plates  or  other  auxiliary 
adapter  mechanisms,  an  ef¬ 
fective  Interlock  is  created. 

While  primarily  intended 
for  switch  manufacturers,  the 
Bendix-Cory  Locking  Unit 
also  fulfills  the  requirements 
of  users  of  Interlock  equip¬ 
ment  who  desire  to  fabricate 
a  portion  of  their  Interlock 
equipment. 

COMPLETE  INFORMATION  ON 

request 

A  PRODUCT  OF 

BENDIX  MARINE 
PRODUCTS  CO.,  INC. 

SUBSIDIARY  OF 

BENDIX  AVIATION  CORPORATION 
754  LEXINGTON  AVE., 
BROOKLYN.  N.  Y. 
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DO  YOU  KNOW 
AT  HEADQUARTERS 

hmv  branch  feeders 

are  being  loaded? 


% 


%.  ’rni 


WHAT  power  is  being  supplied 
to,  or  received  from,  branch 
feeders?  How  is  the  load  distributed 
throughout  the  system? 

This  is  the  kind  of  information 
Bristol’s  Metameter  for  telemeter¬ 
ing  brings  you — instantly  and  ac¬ 
curately.  It  will  keep  you  informed 
every  moment  of  the  day  and  night 
on  what  is  happening  at  any  point 
in  your  system — even  several  hun¬ 
dred  miles  distant. 

In  operation  Bristol’s  Metameter  is 
surprisingly  simple  and  economical. 
A  transmitter,  located  at  the  distant 
point  where  continuous  measure¬ 
ments  of  power,  voltage  or  current 


are  being  made,  sends  these  meas¬ 
urements  in  the  form  of  electrical 
time  impulses  over  a  simple  two- 
wire  circuit  to  the  recording  re¬ 
ceiver  in  your  office  or  other  con¬ 
venient  central  headquarters.  From 
the  continuous  record  on  the  large 
12  inch  diameter  chart,  you  can  see 
every  fluctuation.  Every  departure 
from  normal,  no  matter  whether 
large  and  abrupt  or  slight  and 
gradual,  is  revealed. 

Here  is  a  new  opportunity  to  check 
system  performance,  on  which  you 
will  want  further  information. 
Write  for  Bulletin  No.  424 W. 

Right:  Bristol’s  Metameter  Transmitter 


[metaweteo  ; 


L 


the  BRISTOL  COMPANY,  WATERBURY,  CONNECTICUT.  Branch  Offices:  Akron,  Birmingham,  Boston,  Chicago,  Detroit.  Los  Angeles.  New  York. 
Philadelphia,  Pittsburgh,  St.  Louis,  Seattle,  San  Francisco.  Canada:  The  Bristol  Company  of  Canada,  Limited,  Toronto,  Ontario.  England:  Bristol’s 

Instrument  Company,  Limited,  London,  N.  W.  10 

BRISTOLS 


TEIADC  MARK  RCQ.  U.«.  PAT  OPP. 


PIONEERS 


PROCESS  CONTROL 


SINCE 
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This  symbol  identifies  the 
product  of  a  mill  that  has 
the  equipment  and  the  per¬ 
sonnel  to  properly  serve  the 
electrical  industry  as  its 
need  require: 


HOT  ROLLED  COPPER  RODS 
BARE  &  TINNED  COPPER  WIRE 

(In  rounds,  flats  &  squares) 

BARE  &  TINNED  STRAND 
U.R.C.  WEATHERPROOf  WIRE 
MAGNET  WIRE 
FLEXIBLE  CORDS 

RUBBER  COVERED  WIRES  &  CABLES 


ROME  CABLE 


CORPORATION 


Millt  and  executive  office! 

330  -  400  Ridge  Street 

ROME.  N.  Y. 


SALES  OFFICES: 


New  York  Chicago 

Cleveland  Pittsburgh  Boston 
Philadelphia 


Recent  Rate  Changes 

Pennsylvania  Power  &  Light  Company 
has  filed  with  the  state  Public  Service  Com¬ 
mission  a  new  schedule  of  rates,  providing 
for  reductions  to  consumers  estimated  by  the 
company  at  $700,000  annually.  The  reduced 
rates  will  become  effective  January  1,  1937, 
and  will  apply  to  all  bills  rendered  after 
that  date  in  the  28  counties  served  by  the 
company.  Of  the  company’s  total  estimated 
reduction,  $570,000  is  applicable  to  com¬ 
mercial  light  and  power  service.  A  new 
commercial  service  connected  load  rate  and 
a  new  commercial  measured  service  rate 
have  been  filed.  The  remaining  $130,000 
annually  will  be  saved  by  both  gas  and 
electric  consumers  as  a  result  of  the  re¬ 
duction  in  the  delayed  payment  charge  from 
10  per  cent  to  5  per  cent  of  the  total  bill. 

Philadelphia  Electric  Company  has  an¬ 
nounced  a  rate  reduction  aggregating  a  sav¬ 
ing  of  approximately  $1,000,000  annually 
to  about  140,000  non-residential  consumers, 
effective  December  5.  The  new  rate  does 
not  affect  large  industrial  and  purely  resi¬ 
dential  users  of  light  and  power.  The 
chief  beneficiaries  of  the  new  tariff  are 
consumers  who  have  offices  or  business 
establishments  taking  electricity  jointly  with 
their  residences. 

Northern  States  Power  Company  has 
proposed  a  new  electric  rate  schedule  to 
the  St.  Paul  city  Council  which  would  save 
users  approximately  $500,000  annually. 
Minneapolis  may  expect  a  reduction  also  in 
view  of  the  fact  that  officials  of  the  utility 
have  intimated  that  a  parity  would  be 
maintained  in  rates  between  the  two  cities. 
The  reduction  proposed  for  St.  Paul  would 
lower  the  combined  light  and  power  rate 
bv  $43,000  a  year;  commercial  light inc  bv 
$149,000,  general  power  rates  by  $44,000 
and  residential  rates  by  $273,000.  The 
changes  in  the  various  commercial  rates 
would  be  made  January  1  and  July  1  and 
would  total  $236,000.  The  residential 
change  would  become  effective  January  1. 
1938  and  would  total  $273,000.  City  officisils 
indicated  that  they  were  satisfied  with  the 
electric  rate  reductions,  but  made  some 
minor  counter  projiosals  which  are  now 
under  discussion. 

rTAii  Power  &  T.icht  Company’s  rate 
structure  investigation  has  been  resumed 
before  the  state  Public  Service  Commission 
after  a  long  suspension,  during  which  the 
company  made  an  exhaustive  survey  cover¬ 
ing  the  valuation  of  its  own  properties.  The 
results  of  this  survey,  contained  in  ten  thick 
volumes  with  a  total  of  about  3.400  paces, 
were  filed  with  the  commission  as  the  fi’^st 
major  piece  of  evidence  in  the  case.  The 
appraisal  placed  a  figure  of  $87.383 ,501  as 
the  reproduction  cost  of  all  Utah  Power  & 
Light  company  properties  used  and  useful 
in  furnishing  electrical  service  to  Utah  con¬ 
sumers. 

New  Jersey  Pi  blic  Utilities  Commission 
move  for  a  reduction  in  rates  (Electrical 
WoRl.n.  December  5.  page  57)  was  opposed 
last  week  when  officials  of  Public  Sersice 
Electric  &  Gas  Company  stated  that  rising 
costs  of  fuel,  labor  and  taxes  militate 
acainst  any  reduction.  The  conference  was 
the  first  step  in  the  plan  of  the  commis¬ 
sioners  to  bring  about  their  hoped-for  re¬ 
ductions. 

Massachusetts  Department  of  Purlic 
Utilities  in  a  list  of  recommendations  filed 
with  the  Legislature  has  advocated  the  adop¬ 
tion  of  the  sliding  scale  method  of  utility 
rate  regulation. 

Illinois  Commerce  Commission  has  an¬ 
nounced  that  estimated  annual  savings  re¬ 


sulting  from  rate  reductions  effect i\e  in 
November,  1936,  amounted  to  $430,866.  Of 
this  total  electric  rate  reductions  amounted 
to  $251,039. 

Quincy  Electric  Light  &  Power  Com¬ 
pany,  Quincy,  Mass.,  has  filed  with  the 
state  Department  of  Public  Utilities  a  new 
schedule  of  rates  effective  January  1,  which 
is  estimated  to  save  customers  about  $100,- 
000  annually.  The  new  schedule  also  simpli- 
ties  the  residential  consumers’  rate  structure. 

Kentucky  Utilities  Company  has  volun¬ 
tarily  reduced  its  electric  rates  approxi¬ 
mately  11  per  cent  effective  January  1  in 
approximately  400  communities,  according 
to  an  announcement  made  by  Robert  M. 
Watt,  president.  Yearly  savings  to  con¬ 
sumers  will  amount  to  $375,000.  The  re¬ 
ductions  apply  to  domestic,  commercial, 
agricultural  and  municipal  street  lighting 
services.  The  Lexington  Utilities  Company 
and  the  Kentucky  Power  &  Light  Company, 
units  of  the  parent  Kentucky  Utilities  Com¬ 
pany,  will  also  lower  their  rates. 

Ontario  Hydro-Electric  Power  Com¬ 
mission  has  announced  rate  reductions  to 
commercial  users  of  power  in  Toronto 
amounting  to  $806,000. 

Quebec  Power  Company  has  reduced  its 
electric  rates  in  the  city  of  (Quebec  to  the 
amount  of  $100,000  a  year,  effective  Jan.  1. 


Municipal  Plants 

CouRTLAND,  Ala. — Just  a  Week  after  the 
announcement  of  a  P.W.A.  loan  of  $16,000 
and  grant  of  $13,000  to  build  a  municipal 
distribution  and  street  lighting  system  using 
T.V.A.  power,  the  Alabama  Power  ("om- 
pany  petitioned  the  Supreme  Court  of  the 
District  of  Columbia  for  a  restraining  in¬ 
junction  blocking  the  allotment. 

Sacramento,  Calif. — Board  of  directors 
of  the  Sacramento  Municipal  Utility  Dis¬ 
trict  has  instructed  its  attorneys  to  prepare 
condemnation  proceedings  against  the  Pa¬ 
cific  Gas  &  Electric  Company,  looking  toward 
the  acquisition  of  the  company’s  electrical 
distribution  system.  At  the  same  time  the 
directors  instructed  the  attorneys  to  file  an 
action  with  the  state  railroad  commission  to 
fix  the  district’s  electrical  rate.  The  action 
will  charge  that  the  company’s  electrical 
rates  are  excessive. 

Lansing,  Iowa. — A  fifteen-year  franchise 
was  given  to  the  Interstate  Power  Company 
at  a  recent  municipal  election  by  a  vote  of 
242  to  230. 

Michigan — State  Supreme  ("ourt  has  ruled 
that  municipally  owned  power  plants  are 
not  subject  to  the  state’s  3  per  cent  sales 
tax.  The  opinion  which  upheld  a  ruling  of 
the  Ingham  County  circuit  court  held  that 
“provisions  of  the  general  sales  tax  act  are 
not  applicable  to  the  sale  of  electricity  and 
gas  by  municipalities  from  municipally 
owned  and  operated  utilities.”  A  loss  of 
$.300,000  annually  will  be  suffered  by  the 
state,  it  is  estimated. 

CiiATFiELD,  Minn. — Citizens  have  over¬ 
whelmingly  refused  to  approve  the  action 
of  the  City  Council  which  July  7  granted  a 
franchise  to  the  Chatfield  Light  &  Power 
Company.  The  power  company  had  planned 
to  build  a  plant  costing  $133,()00.  The  vote 
was  491  to  88  against  approval.  The  Inter¬ 
state  Power  Company  now  furnishes  light 
and  power  to  Chatfield  and  is  asking  for  a 
renewal  of  its  franchise. 

Sullivan,  Mo. — Circuit  Judge  McElhin- 
ney  of  St.  Louis  County  has  issued  an  in¬ 
junction  perpetually  restraining  the  city 
from  building  a  municipal  electric  plaiit  as 
contemplated  under  an  $80,000  bond  issue 
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autliorized  by  voters  in  September,  1931; 
The  injunction  was  issued  at  the  instance 
of  the  Sullivan  Electric  Power  Company,  a 
subsidiary  of  the  Missouri  Electric  Power 
Company,  which  claims  to  hold  a  twenty- 
year  franchise  to  furnish  electric  service. 
The  company  in  its  petition  maintained  that 
it  holds  two  contracts  to  furnish  electricity 
to  the  city,  and  that  the  proposed  municipal 
plant  would  be  inadequate  for  the  city’s 
needs.  Judge  McElhinney  has  had  the  case 
under  advisement  since  January,  1934.  His 
injunction  restrains  the  city  from  disposing 
of  the  $80,000  in  bonds,  and  further  will 
prevent  the  city  from  entering  into  con¬ 
tracts  for  the  construction  of  and  equipment 
for  the  municipal  plant.  Nor  can  the  city 
levy  a  tax  to  sustain  the  bond  issue. 

Sandusky,  Ohio — Common  Pleas  Judge 
Edmond  S.  Savord  has  sustained  a  demurrer 
to  the  petition  of  C.  B.  Wilcox,  vice-presi¬ 
dent  of  the  Ohio  Public  Service  Company, 
which  was  filed  in  a  taxpayer’s  suit  against 
the  city  to  enjoin  issuance  of  securities  in 
furtherance  of  a  municipal  light  and  power 
plant.  The  petition  held  that  authorization 
had  been  contrary  to  the  city  charter  and 
state  law. 

Martins  Ferry,  Ohio — To  cut  a  surplus 
of  $2.30,000  in  light  plant  funds  the  munici¬ 
pal  light  company  is  reported  as  sending  its 
customers  electric  light  bills  marked  “paid” 
for  Christmas. 

St.  Clairsvtlle,  Ohio — A  Christmas  gift 
of  a  month’s  free  lighting  to  the  1.200  con¬ 
sumers  of  the  municipally  operated  power 
distributing  plant  has  been  ordered  by  the 
Board  of  Public  Affairs.  The  light  plant 
buys  power  from  the  Ohio  Power  Company, 
in  turn  selling  it  to  patrons  and  in  addition 
supplies  power  for  270  street  lights  free. 
There  is  a  balance  of  $20,000  in  the  light 
fund,  according  to  the  November  audit. 

Clarksville,  Tenn. — Kentucky-Tennessee 
Light  &  Power  Company  officials  have  filed 
application  for  a  permanent  injunction  to 
restrain  the  city  from  entering  into  a  con¬ 
tract  for  T.V.A.  power.  Hearing  on  the  ap¬ 
plication  was  set  for  December  .30  at  Clarks¬ 
ville  before  Acting  Chancellor  S.  A.  Marable 
of  Montgomery  Chancery  Court.  Chancellor 
Marable  granted  a  temporary  injunction. 

Jackson,  Tenn.  —  City  Commission  has 
adopted  a  resolution  for  a  bond  election  not 
to  exceed  $364,000  to  be  held  March  4,  1937, 
Mayor  A.  B.  Foust  has  announced.  The 
bonds  would  match  a  grant  of  $299,000, 
making  a  total  of  $66.3.500  for  the  purpose 
of  building  an  electrical  distribution  system 
»  to  connect  with  T.V.A.  energy. 

Newbern,  Tenn.  —  Kentucky-Tennessee 
Light  &  Power  Company  has  filed  suit  in 
federal  district  court  in  Washington,  D.  C , 
to  restrain  P.)X  .A.  from  making  a  $59,000 
loan  to  finance  an  electrical  distribution 
system.  It  was  contended  that  establishment 
of  the  system  would  jeopardize  its  invest¬ 
ment  of  $8.3.000  in  that  town  and  that  the 
act  under  which  loan  was  granted  was  un¬ 
constitutional. 

Bay  City,  Tex. — By  a  vote  of  400  to 
127  taxpayers  defeated  a  proposal  to  issue 
$225,000  in  revenue  bonds  for  the  erection 
of  a  municipal  electric  plant  in  an  election 
held  December  1.  Franchise  held  by  Central 
Power  &  Light  Company  expires  in  April, 
19.38.  and  it  was  argued  that  the  proposed 
municipal  plant  would  be  so  profitable  as  to 
reduce  taxes  for  the  6,000  inhabitants.  No 
government  loan  was  involved  in  the  elec¬ 
tion  and  the  plant  was  to  have  been  financed 
by  revenue  bonds  against  the  plant.  Only 
property  owners  were  qualified  to  vote  in 
the  election  and  when  the  “money-making” 
proposition  was  put  to  them  it  was  rejected 
by  more  than  three  to  one. 
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